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FOREWORD 


In the last century, and at the beginning of the present, George Thibaut and 
A. Bürk brought to the notice of the scholarly world the mathematical significance 
of two sūtra texts, namely the Sulba-sütras by Baudhayana and Apastamba. These 
two works are manuals for the construction of various types of altars for 
fire-sacrifice, an ancient cult fully established in the time of the Samhitds. Their 
mathematical importance lies in a precise statement of the squared relationship of 
the two sides and the diagonal of a rectangle, the realization of the irrationality of 
numbers like 4/2, efforts to determine their approximate values, formulation of 
rules for combining rectilinear figures, transforming squares into rectangles, 
triangles, trapeziums and circles and vice versa, the use of simple fractions and 
approximate values of 7. All these arose from the mensuration of laying altars of a 
fixed square area but of different shapes and filling them with a fixed number of 
bricks necessarily of different geometrical shapes. The Greek tradition of the deve- 
lopment of geometry from the more ancient Egyptian mensuration, the rope- 
stretcher's art, appears to have its counterpart in the scriptural tradition of the 
fulba-sütras. That similar tradition obtained in other culture arcas has become 
increasingly clear with advancing knowledge of the cuneiform texts and ancient 
Chinese mathematical sources. 


Iam happy thatthe authors of the present monograph have presented 
the full critical texts and translations of the four $ulba-sütras by Baudhayana, 
Apastamba, Katyayana and Mänava and modern commentaries on them. 
A carefully prepared introduction has dealt with: the genesis of these texts as 
part of the ritual literature (Kalpasütras) constituting one of the six Vedatgas; 
the vexed question of the antiquity of these sZíras; the philosophical significance of 
performing fire sacrifices on various types of altars; and other related questions. 
Regarding the dating of Baudhayana, Manava, Apastamba and others a balanced 
view has been maintained between the opinions of European sanskritists like Bühler, 
Keith, Macdonell, Renou and Filliozat and those of Indian scholars like Kane and 
Ramgopal. Though the date of Baudhayana, the earliest of sūtra writers, still varies 
over a range of two to three centuries, there is no doubt that the tradition of altar 
construction and the related sacrifices goes back to the period of the SamAitás and the 
Brahmanas antidaüng the séiras, as the numerous passages in the Taittiriya, 
Maitréyani, and Kapisthala Samhitàs and the Satapatha and other Brahmanas amply 
indicate. 


From its very inception the National Commission for the Compilation 
of History of Sciences in India haslaid emphasis on the study of primary source 
materials. In astronomy and mathematics such materials are abundant. In 1966, 
the same two scholars along with a third carried out a bibliographical study of 


Sanskrit works on astronomy and mathematics. This has been followed by critical 
editions, translations and commentaries of the works of Aryabhata and Lalla by a 
number of scholars working for the National Commission. Now we have the sulba 
texts in the same series. We look forward to several such studies of our rich primary 
sources with a view to evolving a better understanding of the development 
of the various sciences in ancient and medieval India. 


Planning Commission 

Yojana Bhavan M. G. K. Menon 
New Delbi 

14 December 1983 


PREFACE 


The present monograph on the fulbasitras by Baudhayana, Apastamba, 
Kàtyàyana and Manava was planned by the History of Science Unit established at 
Calcutta by the History of Science Board of the Indian National Science Academy 
(then called the National Institute of Sciences of India) and continued by the 
National Commission for the Compilation of History of Sciences in India. ‘he Unit 
under tbe supervision of one of us (S.N.S.), with which the other author (A.K.B.) 
was then associated as a Research Scholar, functioned at first at the Asiatic Society 
and subsequently at the Calcutta office of the Academy in the same premises of the 
Society. This happy location permitted the free and frequent use of the Society's rich 
library and its manuscript holdings. The authors also had the opportunity 
of consulting the MS No. Th. 184 of the Manava-sulba kept at the National Library, 

talcutta and a microfilm transcription of the MS. No. 536 of the same text available 
at the Bombay Branch of the Asiatic Society. We express our sincere thanks to the 
Librarians of the Asiatic Society and the National Library, Calcutta and the Bombay 
Branch of the Asiatic Society for permitting us to make use of the aforesaid manus- 
cripts in their respective holdings. We also place on record that late Nagendranath 
Vedantatirtha, Curator of the Asiatic Society rendered us his ungrudging help in 
elucidating some of the difficult passages of the sütras, particularly of the Ménava- 
gulba. We further express our grateful thanks to the Academy for providing a Senior 
Research Fellowship to one of us (A.K.B.) and contingent grants to meet the expen- 
ses of the project. 


Calcutta and New Delhi, S. N. Sen 
October 20, 1983 A. K. Bag 
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INTRODUCTION 5 


The Vedangas, that important group of literature often referred to as the 
appendages of the Vedas, constitute an important source in the history of science in 
ancient India. This is evident from such subjects as phonetics (2), ritual (kalpa), 
grammar (vyákarana) , etymology (nirukta) , metrics (chanda) and astronomy ( jyotisa). 
These branches of study arose within the Vedic schools themselves as a necessary 
condition for mastering the Vedas. This class of literature was written in the уйга or 
aphoristic style, a form of expression characterized by great precision, brevity and 
economy of words, the like of which is not met with in the entire literature of the 
world. The style has been developed to sum up only the pith of the learning in short 
sentences using nouns often compounded at great length and avoiding the use of 
verbs as far as possible. The style became a dominant feature of the various branches 
of the Vedāùgas and was also adopted by the writers of the Arthafastra, the Kāmaśāstra, 
the Natyafástra and so on. 


The Kalpasütras, concerned principally with the rituals constituting the chief 
contents of the Bráhmanas, are supposed to be the first Veddiga to have received 
systematic treatment.* The Kalpasütras are again available in four different classes, 
e.g. the srauta, the grhya, the dharma and Һе fulba. The Srautasütras deal with frauta- 
sacrifices abundantly discussed in the Brahmanas and are naturally concerned with 
direction for the laying of the sacrificial fires for the fire-sacrifice (agnihotra), the 
new and the full-moon, the seasonal, the soma and other sacrifices. These are, as 
Winternitz has pointed out, our most important source for the understanding of the 
Indian sacrifice-cult. Through their preoccupation with the laying and construc- 
tion of the various sacrifical altars and fires, these also constitute an important source 
of Vedic, and possibly the earliest, mathematics in India. Of special importance as 
far as concerns mathematics, geometry in particular, are the Sulbasütras which are 
sometimes classified as a separate branch ofthe Srautasütras, but which are often 
found attached to the Srautasütras. 


The Sulbasütras are of special importance because these deal specifically with 
rules for the measurements and constructions of the various sacrificial fires and altars 
and consequently involve geometrical propositions and problems relating to 
rectilinear figures, their combinations and transformations, squaring the circle and 
circling the square as well as arithmetical and algebraic solutions of problems arising 
out of such measurements and constructions. The word sulba (also spelt as fulva) 
means а ‘cord’, а ‘rope’ or a ‘string’, and its root sulb signifies ‘measuring’ or ‘act 
of measurement. It is interesting to note that, among the Egyptians, geometry of 
surveying was considered to be the science of the ‘rope-stretchers’ (harpedonap’ tae) 
who thus appear to be the Egyptian counterpart of the Indian éfuibavids. 


a Winternitz, I, pt. 1, 237; also see Sen, chapter on ‘A Survey of Source Materials’, A Concise History of 
Science in India, p. 23-24 
b Datta (2), 8. 
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Quite appropriately, therefore, the Sulbasütras represent the Bráhmana geometry or 
mensuration, the fulba-vijfiéna, as mentioned in the Мапада and other fulbas and in 
their commentaries. Tt is also evident that the fulbavid, the expert geometer was held 
in high esteem in the learned priestly circles. 


Since Sulbasutras form part of the Srautasütras, inspite of their separate classifica- 
tion under the Kalpasütras, one would expect a íuíba section attached to each 
` Srautasütra. And there are Srautasütras belonging to all the four Samhitas. But what we 
possess today are a small number of Sulbasutras attached to the frautas belonging only 
to the various schools of the Yajurveda. Of them the Black Yajurvedins of the Taittiriya 
school were the most active and prolific producers of the sūtra text, and it is no 
wonder that the most comprehensive, as also the largest number of, Sulbasütras were 
produced by the scholars of this school, such as Baudhàyana, Apastamba, Vàdhula 
and Hiranyakesin. Of the Maitrayani school, Manava and Varaha are known to have 
written works on the gulba. In this subject Kathaka-Kapisthala school is represented by 
Laugaksi. Of the White Yajurvedins, Katyayana, another prolific writer of the sütras 
is credited with a small but scientifically executed fulba work. Mašaka, the sütrakára 
of the Sámaveda school probably also compiled а fulba text attached to the Srautasütras 
of that school. The initiative of ihe Yajurvedins in producing works of this kind is 
not surprising when we bear in mind that they were the principal custodians of the 
knowledge of sacrificial formulas and specialized in sacrificial performances. 


Of these various fulba works, those due to Baudhayana, Apastamba, Katyayana 
and Manava are best known, and others are known through references. We tried to 
locate manuscripts of some of these latter ones, but without success and had to be 
content with the Sulbasütras by the four aforesaid scholars. The need for a monograph 
dealing with the different Sulbasütras, in one volume so as to present a comprehensive 
view of the subject, inspite of the excellent studies of some of these texts by 
disünguished scholars, has long been felt, and has been further reinforced by the 
fact that the works of Thibaut and Bürk published towards the end of the 19th and 
the beginning of the present century are now very difficult to obtain. T'hat the works 
of Thibaut and Bürk constituted the main inspiration of our humble efforts 
presented in these pages need hardly be overestimated. 


PLACE AND TIME OF THE AUTHORS OF THE SULBASUTRAS 


There is a good deal of uncertainty and differences of opinion about the place 
and time of the sulbakdras. The Srautasütras and the Sulbasütras are silent about these 
questions as are other Vedic and post-Vedic texts. Georg Bühler who considered 
the question of date and time of Baudhàyana and Apastamba was inclined to believe 
that both of them hailed from the Andhra country.^ He argued that the followers 
of Baudhayana and Apastamba had lived in south India since early times, that 
Baudhayana manuscripts had been found in the south, and that the Mahérrava, 
an early work mentioned Andhra country as the native place of Ápastamba. Bühler 


a Bühler, SBE, 14, pp. xliii; 2, pp. xxx. 
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also pointed out that the name of Apastamba had been found on several land-grants 
of the south and that both Baudhayana and Apastamba referred in their Dharma- 
sütras to the manners and customs of the people of their times inhibiting the northern 
parts of India,—a reference rather unusual for authors hailing from the north. 
Recently Ramgopal has shown that, in their Srautasütras and Dharmasutras, Bau- 
dhàyana gave ample evidence of his close familiarity with Aryavarta, the doab between 
the Ganges and the Yamuna and its surroundings and Apastamba with Kurupāñ- 
cala country and its vicinity.^ About the places of origin of Katyayana, Manava 
and other sulbakdras, nothing definite can be said. 


If their native places are open to question so are their dates. Bühler placed 
Apastamba around the fifth century в.с. but did not himself consider this date as 
conclusive or anything more than tentative. He was only definite that both 
Baudhàyana and Apastamba had lived before the third century в.с. Between these 
two sütrakáras, all scholars agree, Baudhayana is anterior to Apastamba. 


Instead of working downwards from the high antiquity of Baudhayana and 
Apastamba whatever that antiquity might be, other scholars have preferred 
to consider the dates of later writers like Panini, Katyayana, and Patafijali and work 
upwards to arrive at the dates of Baudhayana and Apastamba. Here again, Panini’s 
date itself is debatable and no better datable than other ancient texts. Nevertheless, 
scholars are generally agreed that Panini most probably lived in the fourth century 
B.C. Keith argued that Panini’s date depended essentially on the date to be assigned 
to the Mahabhasya of Patafijali. Renou and Filliozat and Keith placed Patafijali's 
date around с.150 в.с. on the ground that the Mahábhasya referred to a sacrifice by 
Pusyamitra who reigned around c. 185 or 178 B. c. b In his Veda of the Black Yajurveda, 
Keith has observed that by 140 в.с. Panini’s work attained a commanding position 
as is evident by the clear proof of the elaborate way in which it was commented upon 
in Daksayana’s Samgraha, by Katyayana and others and concluded that Panini’s date 
could hardly by any chance be later than 300 B. d., nor there could be any reason to 
deny that he might have lived about 350 s.c. 


This brings us to the date of Katyàyana who flourished after Panini and before 
Patafijali. Admitting that there is no direct proof, Keith suggested 250 в.с. as the 
most probable date for Katyayana. Eggeling, on the other hand, placed Katyayana 
in the fourth century в.с. after considering a still earlier date for Panini.“ Macdonell, 
in his Brhaddevatdd favoured a date c. 350 в.с. for Katyayana, more or less in agree- 
ment with Eggeling. 


Bühler, Keith and other scholars all agreed that the irregular forms persistently 
used by Baudhàyana and Apastamba in composing the whole texts of the Srauta-, 
the Grhya- and the Dharma-siitras could have hardly been possible after Panini’s 
grammar reached its accepted position. Bühler, therefore, considered Apastamba 


a Ramgopal, 93-100. 

b Renou and Filliozat, 86-91; Keith (2), 426-28; Keith (1), Preface clxviii to cIxxii. 
c SBE, 12, xxxix. 

d I, p, xxii 
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anterior to Panini by about 150-200 years, which would place the former in the fifth- 
sixth century в.с. In his Apastamba Srautasütra, Garbe, in general agreement with 
Bühler, assigned Apastamba to the fifth century в.с. Keith considered such a high 
date for Apastamba improbable from consideration of language and would not take 
him beyond say 300 or 350 в.с. By Keith's own agreement with Bühler that 
Apastamba could be anterior to Pànini and his statement that there is absolutely 
no conclusive evidence of the date of these early sütrakáras, it is somewhat baffling to 
understand how Apastamba could be placed around с. 350 в.с. 


Regarding Baudhayana and Manava, both have been considered definitely 
older than Apastamba, as their archaic style of writing would indicate. Mànava 
whose works were used by Apastamba wrote more or less in the Brühmana style, and 
Richard Garbe considered his sutra as the oldest, but that, as Keith points out, was 
before the text of Baudhayana was known. Baudhayana’s archaic Brahmana style, 
is clearly discernible in his utfarati as also in all his sütra writings. Considering all this, 
Keith’s conservative estimate for Baudhayana’s date was fifth century s.c. while 
Caland was prepared to place him in the sixth century в.с. in his Uber das Rituelle 
Sätra des Baudhaáyana.^ Manava doubtless should be placed somewhere between 
Baudhàyana and Apastamba. P. V. Kane in his History of Dharmasütras dated the 
Srautasütras of Baudhàyana, Apastamba and Katyayana between 800 в.с. and 400 
в.с. Ramgopal who considered the sequence between Baudhayana and Apastamba, 
Apastamba and Panini, Panini and Katyayana and Kátyáyana and Patafijali, more 
or less agreed with Kane and concluded that the principal sütras were composed 
between c. 800 в.с. and 500 в.с. 


The foregoing discussion will make it abundantly clear that we are still far from 
narrowing the date range differing by centuries and putting the early sira works on a 
firmer chronological basis. What is generally accepted is this relative chronological 
position in order of anteriority, e.g. Baudhàyana, Manava, Apastamba, Panini, 
Katyayana. Hiranyakesi, Varaha, Vadhula and so on. This is also somewhat borne 
out by the tradition of the Taittiriya school which would place the early sütrakáras 
in the following order of age: Baudhayana, Bharadvàja, Apastamba, Satyàsadhà, 
Hiranyakesin and Vaikhanasa. Whatever date one might wish to assign to the 
Kalpasütras, the Srautasütras and the Sulbasntras, we must agree with Thibaut that 
these süiras only give a systematized account of sacrificial rites which had been 
practised during long preceding ages.“ The rules for the sides of the various altars, 
detailed arrangement of the sacrificial ground, the positioning of the fires, altars, 
tents and sheds, the shapes of the fire-altars in the form of the falcon and other birds 
are all mentioned and discussed in various ways and at various places in 
the Bradhmanas as we shall see in what follows. The manner in which the measure- 
ments and transformations had to be carried out, in other words, the geometry 
and mensuration involved in their construction, it is true, are not discussed in the 
Brahmanas and cannot be expected either in this class of literature. But there 
can hardly be any doubt that what Baudhayana, Apastamba, Manava, Katyayana 


a pp. 7 ff. 
b Thibaut (I) pt. 1, 270 
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and others tried to codify in a systematic manner in their Sulbasütra manuals must 
have for a long time formed the common property of all adhearyus and priests 
specialized in the performance of sacrificial rites. • 


REFERENCES TO SACRIFICIAL ALTARS AND FIRES IN SAMHITAS AND BRAHMANAS 


The Vedic cult knew no temple. The ceremonies were performed either in the 
sacrificer's house or on a nearby plot of ground. This ground must be flat and 
covered with grass. For the performance of sacrifices, certain vedis and agnis had to 
be constructed. À vedi is a specified raised area on which the sacrifice is to be per- 
formed and on which persons performing the ceremony, namely the sacrificer, the 
hotd, the adhvaryu, the rivik and others are to take their seats. Some of the main 
vedis include the mahávedi, the daríapürnamása vedi, the fautrüámani vedi, the paitrki vedi, 
the uttara vedi, and the afvamedha vedi. An agni is a raised altar, generally made of 
bricks, for keeping the fire. The fire-altars were of two types, the nitya (or perpetual) 
and the kdmya (or optional). The three perpetual fire-altars were the garhapatya, the 
áhavaniya and the daksindgni and meant for daily sacrifices. The kdmya agnis intended 
for wish fulfilment, included the fyenacit, the vakrapaksa-vyasta-puccha-£yena, the 
kankacit, the alajacit, the praugacit, the ubhayata praugacit, the dronacit, the rathacakracit, 
the śmuśānacit, the kürmacit, and so on. 


The mention of the garhapatya fire occurs at several places in the Rg-veda.* In 
another place, there is a reference to three places (trisadhasthe) of the 
agni, implying the gárhapatya, the ahavaniya and the daksindgni>. A reference to the 
form of Seng is found in the Rg-veda where agni is frequently called a bird (vayas)*. 
The &g-veda also contains references to altars and their constructions of which a few 
examples are as follows: ‘Let the priests decorate the altar (vedi), let them kindle the 
fire to the east? May the measure-lengths (уйра) of the sacrificial posts be 
to our felicity; may the sacred grass (osadhi) be (stream) for our happiness; may the 
altar (vedi) be (raised for) our happiness'*. 


In the Taittiriya Samhita it is so ordained that the sàrhapatya citi is to 
be constructed with 21 bricks arranged in an identical manner. Similar passages 
are found in the Maitrdyani Samhita, Kathaka Samhita and the Kapisthala Samhita.8 In 
the Taittiriya Samhita, it is said, “He who constructs (the gārhapatya citi) for the 
first time should construct in five layers He who constructs 
for the second time should construct in three layers . The saumiki vedi 


а garhapatyena santya ytuna (RV. 1.15.12); asthurino garhapatyani santu (RV. 6.15.19); ¿ha priyam prajaya to 
TED MM gürhapatyaya јадат ; епй patya tanvam sam sy jasvadha jivti vidathama vadathah (RV. 
10.85.27 

b jajfiasya ketum prathamam purohitamagnim naratrisadhasthe samidhire (RV. 5.11.2). 

c RV. 1. 164.52; 10.14.5. Compare also with 1.58.5; 1.41.7; 2.2.4; 6.3.7; 10.8.3 etc. 

d ағат kynvantu vedim samagnimindhatam purah (RV 1.170. 4). 

e Jam na soma bhavatu brahma fam nah Sam no gravünah Samu santu yajñah sam nah svariinam mitayo bhavantu 
gam nah prasvah Samvasu vedih (RV 7. 35. 7). 

f pratisthya và ekavimsah pratistha garhapatya ekavimsasvaiva pratisthyam garhapatyamanu prati tisthati (Тай. 
FS. 5. 2.3.5). 

g Май. S. 3. 2. 3; Kath. S. 20. 1; KPS. 32. 3. 

h poficacitikam cinvita prathamam | cinvünah............ tricitikam cinvĩta dvitivam | cinvana............ (Тан. S. 
5. 2. 3. 6). 
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(also called mahdvedi), as described in the Taittiriya Samhita, is in the form of an isos- 
celes trapezium having its face 24 prakramas (or padas) long, base 30 prakramas and 
altitude 36 prakramas2 The measures are also given in other samhitas®. Although 
elaborate descriptions of rites and ceremonies in connection with the construction 
of the various altars such as the dárfapaurnamasa vedi, the uttara vedi, the àgnidhriya 
the hotriya, the márjaliya, the sadas (tent), the uparavas etc. are found in the Taittiriya 
and other samhitas, their measurements and constructional details are rarely given. 


'The standard form of an optional fire-altar was that of a certain bird. This bird 
was called Sena in the Taittiriya Samhitde and suparna garutman or well winged eagle 
in the Vajasaneya Samhità.3 The spatial magnitudes of the falcon-shaped fire-altar 
were also given in almost all the earlier works from the Tazttiriya Samhita onwards. 
The measurements were made with units like aratni, оудта, purusa etc. The area on 
which these fire-altars were drawn covered 71 sq. purusas.? A complete list of the 
various Ёйтуа agni together with a statement of the objects for the attainment of 
which each of them has to be constructed, as found in the Taittiriya Samhita,! is given 
below : 


Agni Desired objects 
Chandascit (in the form of bird) Desiring cattle 
Syenacit ( -do- ) „ heaven 
Kankacit ( -do- ) " » 
Alajacit ( -do- ) Desiring support from the heaven 
Prauga (in the form of an isosceles 
triangle) Annihilation of rivals 

Ubhayata prauga (in the form of a 

rhombus) » 


Rathacakracit (in the form of a 
chariot wheel) 


22 
Dronacit (in the form of a trough) Gaining food 
Paricáyyacit (in the form of a circle) Desiring a region 
$таапас (in the form of a pyre) 
(isosceles trapezium) Attaining the place where the 


forefathers have gone (pitrloka). 


a trimsat padani pascat tirasci bhavati sattrim$at praci, caturvimsatik purastat, tirasci dasadasa sampadyate (Taitt. 
F. 6. 2. 4. 5). 

b Май. S. 3. 8. 4; Kam. S. 25. 3; KPS. 3. 8. 6. 

c Тай S. 5. 4. 11. 1. 

а Vg. S. 12. 4. 

e Таш. S. 5.2. 5. 1 & Май. S. 3. 2. 4. 

f Taitt. S. 5. 4. 11. 1-3. 
chandascitam cinvita pasukümah pasavo vai chandámsi pasumaneva bhavati, ívenacitam cinvita suvargakamah 
$yenovai vayasám pratistha Sena eva bhütvà suvargam patati, kañkacitam cinvita yah kamayeta Sirsanvánamum- 
smilloke syámiti Sirsanvanevamumsmilloke  bhavatyalajacitam cinvita, catuhsitam pratisthakamascatasro digo 
diksveva prati tisthati, praugacitam cinvita bhratroyavan praiva bhratruydn nudata ubhayatak-praugam cinvita yah 
kamayeta prajatan bhratqoyan....rathacakracitam cinvita grámakamo smaSancacitam cinvita vah kamayeta 


pittloka...... (Taitt. S. 5. 4. 11. 1-3). 
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As regards the height of the agni and the number of bricks to be used 

in its construction, Taittiriya Samhitda observes: 
LÀ 

“Не should pile (the fire) of a thousand (bricks) when first piling (it); this world 
is commensurate with a thousand; verily he conquers this world. He should pile (it) 
of two thousand, when piling a second time, the atmosphere is commensurate with 
two thousand; verily he conquers the atmosphere. He should pile (it) of three 
thousand; verily he conquers the yonder world. Knee-deep should he pile (it) when 
piling for the first time, verily with the gayatri he mounts this world; naval-deep 
should he pile (it) when piling for the second time, verily with the éristubh, he mounts 
the atmosphere; neck-deep should he pile (it) when piling for the third time, verily 
with the jagati, he mounts the yonder world". 


An expert in this science was called agnicit (constructor of the agni). The term 
appears in the Taittiriya Samhita’ and the Maitráyani Samhita.* 


In the Yajurveda, we find an elaborate and tedious rite of the agnicayana or the 
construction of the fire-altar, associated with highly speculative philosophy.? The 
same mystic significance is found in different schools of this Samhita, e.g. the Taitiriya, 
the Maitràyaniya, the Kathaka-Kapisthala and the Vájasaneya. This shows that the 
agnicayana rite and its philosophy had already taken definite shape in the time of the 
Yajurveda. The existence of different masters of this science with independent views 
is also referred to in the 7 aittiriya Samhita.* 


The relative positions of the three nitya fires, the garhapatya, the àbavaniya and the 
daksinagni are also described in the Satapatha Brahmana! The garhapatya fire is 
represented like a man lying on his back with head ‘towards the east’. The first clear 
description of the garhapatya as a circle of one square yama and of the dhavaniya as a 
square of the same size appears in the Satapatha Brahmana.® The gárhapatya fire is to 
be constructed with 21 bricks.^ 


In the Satapatha Brahmana, the same measure of the mahavedi as given in the 
T aittiriya Samhita has been adopted. The kamya agnis such as the suparna garutman, 
the dronacit, the rathacakracit, the kankacit, the praugacit, the ubhayata praugacit etc. 
have been described here.i These kamya citis all measure 7} sq. purusas. Regarding 


a sahasram cinvĩta prathamam cinvanah, sahasrasammito và ayam loka imameva lokamabhi jayati dvisáhasram 
cinvita dvitiyam cinvdno, dvishasram và antariksamantariksamevabhi jayati, trisahasram cinvita tytiyam cinva- 
nastrisáhasro vā азаи lokomumeva lokamabhi Jayati jünudaghnam cinvita prathamam сїпїйпө gáyatriyaivemam 
lokamabhyárohati nübhidaghnam cinvita dvitiyam cinvanastristuvaivantariksamabhy@rohati grivadaghnam cinvita 
trtiyam cinvano jagatyaivamum lokamabhyarohati (Taitt. S. 5. 6. 8. 2-3). 

b Taitt. S. 5. 2. 5. 5-6; TS 5. 7. 6. L. 

c Mait. S. 3. pus 

d Keith (1), с 

e Taitt. S. 5. 2. 8. 

1 72 

.1 
1 
1 
1 


8 SULBASUTRAS 


the areas of the fire-altars, the Satapatha Brahmana observes, “According to 
one (school), ekavidha agni should be constructed first, then by an increment of one 
(square purusa) successively upto a construction of an unlimited size. But indeed the 
agni (or Prajápati) was to be constructed first as saptavidha (74 sq. purusas and then by 
the increment of one square purusa) in succession is to be made upto ekafatavidha 
(1011 sq. purusas)’** Compare this with Baudhayana’s апа Apastamba’s statements in 
their fulbasütras? that one fold means 1} sq. purusas, two-fold means 24 sq. purusas, 
seven-fold means 74 sq. puri gas and so on. This has also been explained by other 
Sulbakaras. 


£ — 
GENERAL CHARACTERISTICS OF SULBASUTRAS, 
THEIR GEOMETRY, ARITHMETIC AND ALGEBRA 


In our section on ‘Commentaries’, we have discussed in detail the satras of the 
four texts by Baudhayana, Apastamba, Katyayana and Manava. In presenting the 
texts, their translations and commentaries, we have not followed the chronological 
order in which these were written as would appear from our foregoing discussions, 
but in order of their importance and completeness. 


Baudhayana’s sütras are not only the earliest but represent the most systematic, 
logical and detailed treatment of the subject inspite of their archaic and highly 
condensed saíra style. It opens with the various units of linear measurements and 
then develops the geometry of rectilinear figures, triangles and circles, their trans- 
formations from one type to the other, methods of arriving at areas by combination 
or difference of given areas, the irrational number like 4/2 and the value of albeit 
indirectly. Then the measurements of the three perpetual fires, the garhapatya, the 
Ghavaniya and the daksinágni, the sacrificial altars such as the mahdvedi, the uttara vedi 
the sautramani vedi, the paitrki vedi, the darfapaurnamasika vedi, the pasubandha vedi, 
various sacrificial fires such as the dhisnyas, the dgnidhriya, and the mdarjaliya, the sadas 
tent, the Aavirdhána shed for the placement of the soma carts and various pits like the 
utkara, the uparava and the cátvàla are given along with their relative distances from 
one another. Although the plan of the sacrificial ground and placement therein of 
the various fires, altars, tents, sheds and pits is not described in separate satras, the 
manner in which their measurements, relative distances and directions for their 
placements are given makes it quite easy for one to visualize the picture of the 
sacrificial ground and at once appreciate how closely and meticulously the fulbavid 
was following the time-honoured Vedic sacrificial practices. About the fire-altars for 
the various wish fulfilments (kdmyacitt), Baudhayana gives the measurements, con- 
structions and methods of laying bricks of different geometrical shapes in alternate 
layers following the strict injunction that the edges of bricks in contiguous layers 
must not meet. Such fire-altars include those in the form of a falcon, both 
rectilinear and with curved wings and extended tail, of a kite and alaja bird, of an 


а taddhaike, ekavidham prathamam vidadhatyathaikottarama parimitavidhanna tathà kuryat saptavidho va ‘agre 
prajapatirast joatal.............. saptavidhameva prathamam vidadhitathaikottaramaikasatavidhadekasatavidham tu 
nãtividadhiita·· (Cat. Br. 10. 2. 3. 17-18). 

b Bel. 5.1, 5.8. Asl. 8.3. 
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isosceles triangle and a rhombus, of a chariot-wheel without and with spokes, of a 
square and circular trough, of a pyre, and finally one in the form of a tortoise. The 
facile use of geometry presented in the opening chapters is abundantly clear in the 
constructional procedures of these fire-altars. 


Apastamba follows more or less the same procedure and provides the same rules 
and techniques; but in our view, coming after Baudhàyana and with his text before 
him, he has not shown any improvement upon Baudhayana. About the fire-altars, 
he has discussed different types of fyenacit, rectilinear as well as those with curved 
wings and extended tail and given different arrangements with different types of 
bricks, but has not gone into the details of other types which he mentions presumably 
because he has no alternative method of arrangement to suggest. As far as the use 
of terms and expressions are concerned, there is a remarkable resemblance between 
Baudhayana and Apastamba. 


Kätyäyana's treatment is succinct and systematic. He emphasizes the geometry 
behind the construction of altars and fires and gives a clear exposition of it. He deals 
with a few altars and agnis but refrains from considering the kámyacitis as the latter 
are discussed separately in a chapter of his Srautasttras. 


The Manava-sulbasntra, а part of the Srautasutra by the same author, although 
following the common tradition of the fulbaküras, gives methods and details often 
very difficult to comprehend. In many cases the details are either lacking or 
incomplete and can be understood only by reference to Baudhayana, Apastamba 
and Kàtyáyana. To us the very arrangement and the treatment of the subject 
have appeared far from systematic. In our judgement, the work does not measure up 
to the standard attained by Baudhayana, Apastamba and Katyayana. 


Geometry 


Several methods of constructing a square on a given straight line have been 
given. Rectangles are rectilinear figures of which the two sides are different. For the 
construction of such rectilinear figures the squared relationship between the diagonal 
and the two sides has been given at various places in the fulbasütras, which we 
summarize below: 


a) п? ($n)? — (£n)? (Bsl. 1.5; МЯ. 1.11—1.12) 
(i) n==4, 423222 (Вя. 1.13) 
(ii) n—12, 122+92=152 (КУ. 2.5) 
(iii) n=20, 2024+ 152=252 (Asl. 5.3) 
(iv) n==16, 162-+12?=202 (Дӣ. 5.3) 
b) n2+(#sn)2= (428) 2 (Bsl. 1.8; ДИ. 1.2; КИ. 1.4) 
(i) n1, 12+ (d)? (1)? (Bsl. 1.8 АЯ. 1.2; КЧ 1.4-1.5) 
(ii) n=36, 362152392 (ВЧ. 1.13; АЯ. 5.4) 


(iii) п=188, 1882+ (763) (2033) (44. 6.5) 
(iv) n6, 62+ (221)? - (6)? (Д4. 6.6; Mel. 2.4) 
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(v) n=5, 52+ (24s)? (545)? (Ая. 6.7) 
(vi) n=10, 102-- (44)? — (108)? (Asl. 6.8) 
(vii) п=27, 272+ (113)? (294)? (Asl. 7.3) 
(viii) 1—18, 182+ (71)?— (191)? (Asl. 7.1—7.2) 
(ix) n=12, 19 +52—132 (Bd. 1.13; Ай. 5.4) 
(x) n=96, 96?--40?— 104? (МЯ. 1.4-1.6;) 
c) 72942952 (Ва. 1.13) 
а) 8?--152—17? (ВЯ. 1.13; Asl. 5.5) 
e) 122.352.372 (ВА. 1.13; АЯ. 5.5) 
f) 12-32 (4/10)? (Kil. 2.4; МЯ. 3.5) 
g) 23--6?— (4/40)? (KSL. 2.5) 
h) 12+ (4/2)? - (4/3)? (KSIL. 2.10) 
1 „ | (@+1)a |? (n—1)a |2, where а = rational integer 
i) = 22 E (КИ. 6.7) 
j) E 00 (МЯ. 2.5) 
k) 124-(A/10)2—11 (MSI. 12.5) 


Theorem of Square on the Diagonal of a Square or a Rectangle 


The above-mentioned squared relationships are followed or preceded by the 
general statement that the diagonal of a rectangle produces by itself both (the areas) 
produced separately by its two sides. This is the so-called theorem known 
after Pythagoras. A question has often been asked whether such a definition resulted 
from empirical guess work or was based on a proof of some kind. Such questions are 
of course to be expected from scholars firmly entrenched in the Euclidean tradition 
in geometry. As is well known, mathematics, including geometry, in ancient India 
did not follow the Euclidean tradition, and usually gave the rules, leaving their 
proofs to be explained by the teachers to the pupils of their respective schools. Several 
scholars who discussed this issue of proof have shown that such proof is implicit in 
the very operations with rectilinear figures; we have discussed the matter in detail 
in our commentaries in connection with the rule and further elaboration here is 
unnecessary. George Sarton, while considering the question of Hindu influence on 
Pythagorean derivation of the theorem of squares, referred to Gaston Milhaud’s 
claim that Pythagorean geometry may have been partly inspired by Hindu models. 
This argument was based on the high antiquity of Baudhayana and Apastamba. 
But Sarton, presumably on the basis of Keith’s views on the dates of the sulbakaras, 
pleaded inability to accept such high antiquity and observed: ‘It is highly probable 
that the fulbasütras date from a period posterior to 500 в.с. and pre-Christian. 
They are probably post-Pythagorean’’.* 


This brings us to the important question of the origin of the theorems and also 
whether Pythagoras himself was the discoverer of it. 


The tradition attributing the theorem to Pythagoras is due to Cicero (c. 50 в.с.) 
Diogenes Laertius (second century A. .), Athenaeus (с. A. D. 300), Heron (third 


a Sarton, I, 74-75. 
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century A. D.), and Proclus (c. A. D. 460), and therefore started about five centuries 
after the death of Pythagoras. Junge pointed out that the Greek literature of the first 
five centuries after Pythagoras contained no mention of the discovery of this or any 
other important geometrical theorem by the great philosopher and furthermore 
emphasized uncertainties in the statements of Plutarch and Proclus. Although various 
attempts have been made to justify the tradition and trace the proof to Pythagoras, 
no record of proof has come down to us earlier than that given by Euclid (Theorem 
47, BK I). As to the relation 4?4-3?—5? from which the theorem of rational triangle 
is derivable, very ancient Egyptian knowledge is attested by the Kahun papyrus of 
the twelfth dynasty (с. 2000 B. C.), but its association with rational triangles does 
not seem indicated in this or other Egyptian papyrii.“ As to the antiquity 
of Pythagorean theorem in China, it is stated, though not proved, in the arithmetical 
classic Chou Pei Suan Ching (third or fourth century B. c.); the numerical relationship 
4, 3 and 5 between the sides and the diagonal of a rational rectangle is also given in 
this text. The old Babylonians of the second millennium в.с. left records on their 
cuneiform tablets of similar squared relationships indicating practical use of the 
theorem of squares. No general statement in the form of a theorem is of course found. 
Neugebauer is of the view that Pythagoras derived his number theorem of 
the universe as well as the theorem known after his name from such Babylonian 
cuneiform tablets.P 


As we have stated, methods have been given for transforming rectilinear figures 
from squares to rectangles, of transforming squares into circles, of developing isos- 
celes triangle and rhombus from squares and so on. Various geometrical shapes like 
parallelograms, five-sided rectilinear figures are mentioned in various ways in 
connection with the construction of bricks with which to cover the sacrificial altars. 


Irrational numbers, m , Fractions, Surds 


What is of great significance is the treatment of irrational numbers like 4/2 and 
statement of their accurate values. The manner in which such accurate values were 
possibly obtained by the sulbakáras has been fully discussed in our notes. Neugebauer 
has shown that these values are identical with those found in certain Babylonian 
cuneiform texts, given in sexagesimal system. He tried to imply that the Indian value 
after all represented the Babylonian one expressed only in decimal system or more 
accurately in fraction. As we have shown, there is certainly no proof of such an 
assertion and the Indian value is certainly derivable from the methods contained in 
the gulbasutras themselves. 


In connection with the pits for stacking the sacrificial poles in, Baudhayana has 
given the ratio of the circumference to the diameter as 3. We have shown from the 
rules for transforming squares into circles, as given by Baudhayana, that the fulba- 
kāras in all probability knew of more accurate value of z. 


a Heath, (2), I, 352. Sen, Chapter on ‘Mathematics’, A Concise History of Science in India, 148-149, 
b Neugebauer, 28-42 


12 ŠULBASUTRAS 


The gulbaldras were familiar with the use of fractions and manipulated with 
them in various ways, specially in connection with the construction of bricks for the 
fire-altars. The terms used by them are significant as well as interesting, of which 
few examples are given : 


caturbhágona =I 14 (Bel. 1.5) 
ardhdstama =7+ (Bel. 5.1, 5.6) 
ardhadaíama =91 (Bel. 5.1) 
ardhanavama =8} (BSI. 5.1) 
caturtha-savifegáardha 1 (14/2) (441. 19.4) 
caturtha-sasisesa-saptama — 7 (14/2) (Ай. 19.7) 


In our notes we have explained that elementary knowledge of operating with 
surds was also possessed by these geometers. It will certainly be not proper to say that 
the fulbaküras dealt with algebra as is known from later Indian mathematicians. 
Butit cannot be denied that germs of algebraic equation are embedded in many 
of their rules and operations, Such is the case with quadratic equation as also with 
indeterminate equation of the first degree. As we have amply stressed, these texts 
were compiled primarily as manuals for the construction of sacrificial fires and altars. 
Geometry, mensuration, arithmetic, and germs of algebra came out only 
incidentally. Nevertheless, the gleams we obtain of their knowledge of these 
subjects can hardly fail to excite our admiration when we remember the time 
of their compilation. 


Source MATERIALS AND PLAN or WORK 


In our edition of the Baudhàyana-fulba, we have used Thibaut’s edition as printed 
in the Pandit and Caland's edition of the fulba attached to Baudhayana’s Srautasütra. 
Bürk's plan in the break-up of the sutras and their numbering has been followed. This 
plan appeared to us systematic and logical inasmuch as the breaking up of the sátras 
and their numbering were generally guided by considerations of self-contained state- 
ments. It may also be noted that Caland punctuated the sutras from similar 
considerations although no numbering was used. We have, however, retained 
Thibaut's numbering within parenthesis in order that scholars already accustomed 
to Thibaut's edition may not experience any difficulty. Our edition of the Ahastamba- 
fulba is based on Bürk's Das Apastamba-Sulbasutra and the Mysore edition of the same 
text. Bürk's arrangement and numbering have been mostly retained; only a few 
süiras have been regrouped from considerations of self-consistency. In such 
regroupings also Bürk's number has been given within parenthesis. For the Katya- 
yana-Sulba, we have used the editions by Madana Pathaka, the Кая Sanskrit series 
and the MS. No. G. 6145 of the Asiatic Society, Calcutta. In our edition of the 
Manava-sulba, Van Gelder's edition of the fulba attached to the Srautasntra and the 
MS. No. Th. 184 of the National Library, Calcutta have been used and Gelder's 


arrangement and grouping retained. 


As to commentaries, Dvarakanatha’s Sulbamimàmsá on Baudhayana, the com- 
mentaries of Kapardisvàmi, Karavindasvami and Sundararaja on Apastamba, 
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Karkabhasya and Mahidhara's Sulbasütravrtti on Katyayana, and MS. No. 536 of the 
Bombay Branch of the Asiatic Society, a commentary on the Ménava-sulba, have 
been used. Other manuscripts used by previous editors like Thibaut, Bürk and Van 
Gelder have been referred to in the foot-notes. 


We have given the texts, translations and our own commentaries in separate 
parts, always referring to the number used in our edition wherever necessary. In 
writing the commentaries again, the sätras, singly as well as in groups, have been 
treated as found convenient for purposes of elucidation. In the case of the Apastamba- 
Sulba, a number of chapters dealing with the same topic, e.g. the construction of 
fyenacit, have been dealt with together for the same reason. 


PART I 


TEXT 


BAUDHAYANA-SULBASUTRA’ 


1.1 atheme ’gnicayah/(1.1)* | 

1.2 tesam bhümeh parimanaviharanvyakhyasyamah | (1.2) | 

1.3 athàügulapramánam (1.3) caturdasdnavah (1.4)  catustrimsattilah 
prthusamslista ityaparam | (1.5) | dasadngulam ksudrapadam | (1.6) | dvadasa 
pradesah* | (1.7) | prthottarayuge trayodasike | (1.8) padam paficadasa | 1.9) | 
astásitisatamisá (1.10) catuhsatamaksah | (I. II) | sadasttiryugam | (1.12)/ 
dvatrimsajjanuh | (1.13) / sattrimsacchamyabaha | (1.14)/ dvipadah prakramah| 
(1.15) / dvau prádefavaratnih | (1.16) | athapyudaharanti (1.17) pade yuge 
prakrame ’ratnaviyati Samyayam? са manarthesu yathakamiti | (1.18) / pafüca- 
ratnih purugo (1.19) vyamafca? | (1.20) / caturaratnirvyayamah| (1.20) | 
1.4 caturasram* cikirsanydvacctkirsettavatim — rajjumubhayatah фаѕат 
Krtvá madhye laksanam karoti | lekhamalikhya (1.22) tasya madhye Sanum 
nihanyat | tasminpásau pratimucya’ laksanena mandalam parilikhet | viskam- 
bhantayoh $айЁй nihanyat | (1.23) | pürvasminpàíam ^ pratimucya — pasena 
mandalam parilikhet] (1.24) | evamaparasmimste yatra sameyatam tena dvitiyam 
viskambhamayacchet | (1.25) | viskambhantayoh fankü nthanyat | (1.26) | pürvas- 
minpasau pratimucya laksanena mandalam parilikhet/ (1.27) | evam daksinata 
evam pascadevamuttaratastesam ye ?ntyàh samsargastaccaturasram sampadyate | 
(1.28) / 

1.5 athàparam | (1.29) | pramánàddvigunam rajjumubhayatah pasam krtvà 
madhye laksanam karoti | (1.30) | sa pracyarthah | (1.31) | aparasminnardhe 
caturbhagone laksanam karoti | (1.32) | tannyaficanams | (1.33) | ardhe’msartham| 
(1.34) / prsthyantayoh pàsau pratimucya nyañcanena daksinapayamyardhena 
sronyamsünnirharet | (1.35) | 

1.6 dirghacaturafram ctkirsanydvacctkirsettavatyam bhumyãm dvau śaůkū 
nihanyát | (1.36) | dvau dudvekaikamabhitah® samau | (1.37) | уйдай tiryanmani 


* The numbering within parenthesis refers to Thibaut's edition as printed in the Pandit. 
1 dadasangulam pradesam, M. 

2 $атуйуат„ С. 

3 ca in T, but not in other Mss used by С. 

4 С retains -Sra as used throughout B, U, M; -sra throughout H, T. 

5 pramucya іп B, M, H. 

8 nyafichanam in T. 

Throughout H, U, B, M; bhümau in T. 

8 -vekamabhitah in В, -vekaivamabhitah in H. 
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tavatim rajjumubhayatah pasam krtoà madhye laksanam karoti | pürvegümanty- 
ayoh pasau pratimucya laksanena daksindpayamya lakgane laksanam karoti| 
(1.38) / madhyame pasau pratimucya laksanasyoparistaddaksindpayamya laksane 
Sankum nihanyàt| (1.39) son etenottaro’mso vyakhyatastatha | froni| (1.40)] 
1.7 yatra purastadamhiyasim minuyãttatra tadardhe laksanam karoti |(1.41){ 
1.8 athaparam] pramünadadhyardhàm — rajjumubhayaiah “patam — krivà- 
parasmimstirtiye sadbhagone lakşanam | karoti] (1.42) [tannyaficanam] (1.43)] 
iste’ msürtham*] prsthyantayoh pāśau pratimucya пуайсапепа daksinapaya- 
myestena Sronyamsannirharet] (1.44) / 


1.9  samacaturasrasyaksnayarajjurdvistavatim bhümim faroti/ (J. 45) / 


1.10 pramd nam tiryagdvikaranyayamastasyaksnayarajjustrikarani| (JL. 46) / 
1.11 trtiyakaranyetena vyäkhyātā | navamastu?  bhümerbhàgo — bhavatiti" | 
(1.47) / 

1.12 dirghacaturasrasyaksnayürajjuh — párfvamáni" 
yatprthagbhite kurutastadubhayam karoti/(1.48) / 

1.13 ¿asam  trikacatuskayordvddasikapancikayoh'* — paficadasikágtikayo fis 
saptikacaturvimsikayor "dvádasikapaficatrimsikayoh | paficadasikagattrimsikayo- 
rityetastipalabdhih| (1.49) / 


liryanmdni са 


2 


2.1 nanacaturafre samasyankaniyasah Катапуй varsiyaso ordhram""ullikhet] 
vrdhrasyaksnayarajjuh samastayoh parsvamani bhavati | (1.50) | 

2.2 caturasraccaturasram nirjthirsanyavannirjthirsettasya karanya varsiyaso 
ordhramullikhet | vrdhrasya pdarsvamdanimaksnayetaratparsvamupasamharet | 
sa yatra mipatettadapacchindyat | chinnaya nirastam | (1.51) | 


2.3 samacaturasram dirghacaturasram cikirsamstadaksnaydpacchidya bhagam 
dvedha vibhajya parsvayorupadadhyadyathayogam | (1.52) | 


9 -sgena sardham, M. 
10 Before nava-M. ins vibhügastu tásam. 
21 bhavati, M. 
1? са ins M. 
1? Found in all copies except in T. 
14 M. omits dvüdasi ... kayoh. 
15 gaficikasastikayoh, M. 
18 -oimfati—for msi, M. 
1? urddha for vtdhra in Mss. С; vrdhra in T. 
18 rubasamdadhyát, М, U, B. 
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2.4 api val™tasmimscaturasram samasya tasya karanyapacchidya?*yadatisisy- 
ate taditaratropadadhyat | 1.53) | 
2.9 dirghacaturas$ram samacaturasram  cikirsamstiryahmanim Кататт 
куа Sesam  dvedhà vibhajya parsvayo™rupadadhyat®® J khandamdvapena 
tatsampürayet | tasya nirhdra® uktah | (1.54) | 

2.6 caturasramekato’ nimacctkirsannanimatah | karanim | tiryabmánim krtvā 
Sesamaksnaya vibhajya viparyasyetaratropadadhyat | (1.55) | 

2.7 caturasram praugam cikirsanydvaccikirseddvistavatim bhimim sama- 
caturasram krtoa pirvasyah karanyáh madhye Sankum nihanyat | tasminpasau 
pratimucya daksinottarayoh Sronyornipatayet | bahispandyamapacchindyat | 
1.56) / 

2.8 caturasramubhayatah praugam ctkirsanyavaccikirseddvistavatim bhiimim 
dirghacaturasram krivd pirvasyah karanyah madhye sahkum nihanyāt | 
tasminpasau pratimucya daksinottarayormadhyadesayornipatayet | bahihs?*- 
pandyamapacchindyat | etenaparam praugam vyakhydtam | (1.57) | 

2.9 caturasram mandalam  cikirsannaksnayardham madhydthrãcim- 
abhyapatayet®® | yadatisisyate tasya saha trtiyena mandalam parilikhet | (1.58) | 
2.10 mandalam сашғағат cikirganvigkambhamagiau bhāgānkrtvā 
bhagamekonatrimsadha* vibhajyastavimsatibhaganuddharet | bhàgasya ca 
sasthamastamabhagonam | (1.59) | 


2.11 api và paficadasabhágankrtvà dvdvuddharet | saigáünitya? caturasra- 
karani | (1.60) | 


2.12 pramanam trtīyena vardhayettacca* — caturthenatmacatustrimsonena | 


(1.61) / savisesah | (1.62) | 
3 
3.1 athagnyddheyike vihāre® (1.63) garhapatyddahavaniyasydyatanam | 


29 api vaita- іп G; api caita- in T. 

20 -chindydd in М; also in T. 

21 viparyasyetaratra in T for pärsvayok. 
22 upasamdadhyat in B, H, U. 

23 nirhása, B, U; see also ZDMG, 55, 579. 
24 bahispandya, С. 

25 _bhydyataye-, B, M. 

26 -yvimSadha, Н, M. 

27 esá instead of saisd in H, B & Т. 
28 са in T, not in O. 

29 vihdrak in T. 
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(1.64) / vijndyate ’stasu prakramegu brahmano’ gnimadadhitaikadasasu rajanyo 
dvddasasu vaisya ін | (1.65-66) | 

3.2 ayamairtiyena trint caturasrányanücinani karayet | aparasyottarasyam™ 
Sronyam garhapatyak | tasyaiva daksine ’mse "nvàharyapacanah pirvasyottare 
"msa Ghavaniyah | (1.67) / 

3.3 api và garhapatyadhavaniyayorantaralam pbañcadha sodha và sambhujya 
sastham saptamam ой bhàgamagantukamupasamasya?! атат  traidham 
vibhajya  pürvasmadantád**? dvayorbhágayorlakganam karoti | garhapaty- 
ahavaniyayorantau niyamya lakganena daksinapadyamya laksane Sankum 
nihanti | taddaksindgnerdyatanam фАайай | (1.68) | 

3.4 api và pramdnam pañcamena vardhayet | tatsarvam paficadhà sambhu- 
Jyaparasmádantaddvayorbhagayorlaksanam karoti | prsthyantayoh pasau 
pratimucya laksanena daksinapayamya laksane fankum nihanti | taddakgi- 
nagnerayatanam bhavati | (1.69) / 

3.5 viparyastaitenotkaro vyakhyatah | (1.70) | 

3.6 aparendhavaniyam yajamanamatri bhiavatiti darsapaurnamásikaya 
vedervijñāyate | (1.71) | 

3.7  tasyastribhagonam pascattirasci | tasyā evardham purastattirasci®® | 
evam dirghacaturasramekato ° nimadvihytya sraktisu Sankinnthanyat | (1.72) | 
3.8 ydvati parsvamani dvirabhyasta** tàvatim rajjumubhayatah фаѕат krtvā 
madhye laksanam karoti | daksinayoh parsvayoh®® pasau pratimucya laksanena 
daksindpayamya laksane Ѕаћкит nihanyat | tasminpasau pratimucya laksanena 
daksinam pàrívam parilikhet | (1.73) | etenottaram párfoam oyákhyátam | 
(1.74) | pürvam parsvam taya dvirabhyastayà parilikhet | evamaparam] (1.75) 
3.9 daíapadà pascattirasct  dvadaíapadà pracyastapada — purastàttirascit 
pasubandhikayad vedervijfiáyate | mdnayogastasyé uyakhyatah | (1.76) | 
rathasammitetyekesam | (1.77) | viratsampannetyekesam | (1.78) | 

3.10  Jamyámátri | catuhsraktirbhavatityutiaravedervijfiayate | | (1.79) | 
samacaturasravisesat | (1.80) / 

3.11 riya vedirbhavatiti paitrkya** vedervijfüayate | (1.81 | mahavedes- 


30 -daparasyottarasyottarasyám, B, M. 

31 _gamtumupasamasya, Н, U. 

3? Thibaut has justified the term aniat although antyát has been used in all Mss. 
38 _ttirasci yavad, M. 

34 abhyastá missing in B. 

35 Occurs in H, M, U; omitted in B, T. 

36 paitryajñikaya, В, U originally. 
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trtiyena samacaturasrakrtayastrtiyakarani®’ bhavatiti?? | navamastu bhümer- 


bhago bhavati® | (1.82) | yajamanamátri catuhsraktirbhavatityekesam | (1.83) / 
diksu sraktayo bhavanti | (1.84 | 


3.12 veditrtiye yajeteti sautramanikim vedimabhyupadisanti | (1.85) | 
mahdavedestrtiyena samacaturasrakrtaya astddasapadd pdarsvamani bhavati | 
(1.86) / tasyai dirghakaranyadmekato ’nimatkaranyam ca yathàkámit | 
(1.87) / 


4 


4.1 fpragvamsah sodasaprakramayamo dvādaśavyāso® "pi và dvádasapra- 
kramāyāmo dasavyasah | (1.88) | 


4.2 tasya madhye dvàdasiko vihárah | (1.89 | 

4.3 trimSatpaddnt prakrama vd pascattirasct bhavati  sattrimsatpract 
caturvimsatih purastáttirascità mahavedervijfiayate] manayogastasya vyákhyatah] 
(1.90) / áhavaniyatgat prakramanmahdvedih | (1.91) | 

4.4 tata ekasminsadah | (1.92) | taddasakam | (1.93) | udak saptavimía- 
tyaratnayah | (1.94) / agtádasetyekegam | (1.95) | 


4.5  tatascatursu havirdhànam | taddasakam dvddasakam 00% mdanayoga- 


stayoroyakhyatah | (1.96) / 

4.6 vüpavatiyücchatkorardhaprakramamavasisyottaravedim vimimite | 
(1.97) | dasapadottaravedirbhavatiti some vijñāyate | méanayogastasya 
gyakhyatah | (1.98) | 

4.7 cátvàlah samyámatro "parimito và | (1.99) | 

4.8 athoparavah pradesamukhah pradesantaralah | (1.100) | aratnimátram 
samacaturasram vihrtya sraktigu | Satkünnthanyát | ardhapradesendrdhapra- 
desenaikaikam mandalam??  parilikhet | (1.101) / 


4.9 sadasah*® pirvardhaddviprakramamavasisya dhisnydnam dvipradeso 
viskambhastathantaralah | (1.102) / 


4.10  agnidhragárasya** parsvamani paficaratnih | (1.103) | 


37 -krtayah karant irtiyakarant B, U; see also T's explanation with reference to commentaries. 
38 bhavati, M, U; bhavati, H. 

39 bhavatiti, M. 

40 dyádasapadavyása-, M. which omits the following words upto dasayyasah-. 

41 After vå, T has samacaturasram. 

42 parimandalam, M, U. 

43 -tsadah, H. 

44 Not dhisniyd-, the Mss. 

45 Agnidhriyd, Т. 
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4.11 etena marjaliyo vyakhyatah | (1.104) | tasyodicim dvàram kurvanti | 
(1.105) / 

4.12 rathaksantarala_yiipavata bhavantityekadasinyam vijfiayate | (1.106) / 
tasya*® dasandm са rathaksdndmekddasandm ca padánamastangulasya ca 
caturvimsam bhagamdadadita | sa prakramah syat | tena vedim vimimite | 
(1.107) / 

4.13  athàsvamedhe* — vim$atyasca — rathaksandmekavimsatyasca — pada- 
namastangulasya ca caturvimsam bhagamadadita | sa prakramah syat | tena 
gedim vimimite® | (1.108) / 

4.14 atha prdacyekadasinyam® — yüpartham vedeh — pürvardhatpadardha- 
vyüsamapacch;dya* tatpurastatprancam*: dadhyat | (1.109) / natrastañgulam 
vidyate | (1.110) / na vyatiganga | (1.111) / 

4.15 уйрӣоаіаһ padaviskambhastribadaparinüháni yüpoparaniti | (1.112-3) 


5 


5.1 ardhàstamáh purusah®® prathamo ’gnih | (II. I) | ardhanavama 
dvitiyah | (11.2) | ardhadasamastytiyah | (11.3) / evamuttarottaro vidhà- 
bhydsa ekasatavidhat®® | (11.4) | tadetatsaptavidhaprabhytyekasatavidhan- 
tam | (11.5) / 


5.2 ata ürdhvamekasatavidhaneva pratyadadita | (11.6) | anagnikánvà yajfia- 
kratünáharet | (11.7) | anyatrasvamedhat | (11.8 / 


5.3 asvamedhamapraptam cedaharedata ürdhvam vidhamabhyasyennetarada- 
driyeta* | (11.9) / 

5.4 айат cedaharedahytya krtantadeva pratyádadita | (11.10) / 

5.5 kathamu khalu vidhamabhyasyet | (11.11) / 


5.6 yadanyatprakrtestatpaficadasa bhasankrtua vidhàyam vidhayam dvau dvau 
bhàsau samasyet | tabhirardhastamabhiragnim cinuyat | (11.12) / 


48 tasyai, U. 

47 With the last word of 4.12. vimimitaéthasvamedhe, M. 

48 -milütha, M. 

49 pracye-, M; prácyai-, other Mss; -nyà, U; pramcyai, T. 

50 Thus М; pürvárdhátpadárthavyà-, U. padardhavya-, B, pürvárdhásadárdhanyà. H 
51 _pracyam, M. 

52 ardhástamapurusüh, T. 

53 G retains ekádasavidhái-; T uses ekaśatavidhāt which is meaningful. 

54 -bhasyedanyataradadri-, M. 
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5.7  ürdhvapramünabhyüsam janoh paficamasya caturvimsenaike** samáman- 


anti | (11.13) / * 
5.8 atha haika ekavidhaprabhrtinapaksapucchamscinvate | (11.14) | 
9.9  tannopapadyate pirvottaravirodhat | (II. 15) | 


5.10 atha haikesam brahmanam bhavati fyenacidagninàm pürvà tatiriti | 
(11.16) / 

5.11 athaparesdm** na jyayamsam citvà kaniyamsam cinviteti | (11.17-18)/ 
5.12  athüsmakam?* | (11.19) / pakşī bhavati | na hyapaksah patitumarhati | 
aratninã paksau draghiyamsau bhavatah | tasmatpaksapravayamsi vayamsi | 
vyamamatrau paksau ca puccham ca bhavatiti | (11.20) / 

9.13  nàpaksapucchah eno vidyate | na cásaptavidhasya paksapucchani 
vidyante | na ca saptavidham citvaikavidhaprasangah | tasmatsaptavidha eva 
prathamo 'gnih | (11.21) / 


5.14 bheddnvarjayet | (11.22) | adharottarayoh parsvasamdhanam  bhedà 
uyupadisanti | (11.23) | tadagnyantesu па vidyate® na sraktipárfvayoh | 
(11.24-25) / 

5.15  sahasram cinvita prathamam cinvana 115% | (11.26) / 

5.16 файсатйуйт và citau samkhyam pürayet | (11.27) | 


5.17  dvisatàsceccikirgetpaticacodábhirnakasada s samánasamkhyam pratiyat] 


(11.28) / 
6 


6.1 fpafudharmo** ha và agnih | yatha ha vai pasordaksinesamasthnam 
yaddaksinam | páürfvam — taduttaregámuttaram _ yaduttaresám  daksinam 
taddaksinegamuttaram yadavák*? cordhvam*? ca9? tatsamadnamevamistakanam 
rüpanyupadadhyat | (11.29) / 

6.2 ya dakginaurto lekhástà daksinata upadadhyat (11.30) savyavrta uttarata h] 
(11.31) / rjyulekhàh paícacca purastacca bhavanti | (П. 32) | tryālikhitā 


55 -senaivaike, T. 

56 -thábaram, M. 

57 brahmanam ins U on the margin; for the brahmana see TS. V.2.5.1. 
58 vidyamte, U. 

9? See 'TS. V. 6.8.2. 

60 fatamsce, О; -codànákasadah, M. 

êl -dharmá, B, M, U. 

82 yadvamcam, М; vadarvük co, B; pafcátpurastácca, T. 

$$ Thus H, M, U; pascat, B. 
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madhye | (11.33) / atha уй vifayastha** yathà ha vai pasoh prsthavamso 
naivatkasminparsve vyatirekena vartate naivdparasminnevam tàsámupadhànam 


pratiyat | (11.34) | 


6.3 аілар: brahmanam® bhavati | (11.35) | prajapatirvà atharvagnireva 
dadhyannatharvanastasyestaka asthaniti | (11.36) / 


6.4 tasmad*bahistanvam ceccinuyattanvopaplavamadhyairatmopaplava**mad- 
hyat samdadhyat | (11.37) / 

6.5 praficamenam cinuta iti vijfiayate | (11.38) / 

6.6 amrnmayibhiranistakabhirna® samkhyam pürayet | (11.39) | 

6.7 istakacidva® anyo ' gnih pasucidanya ityetasmadbrahmanat | (11.40) | 
6.8 pasurvd esa yadagniryonih khalu và esa pasorvikriyate yatpracinamats ta- 
kadyajuh kriyata™ iti ca? | (11.41) / 

6.9 lokabadhin™ dravyanyavatesiipadadhyat | (11.42) | 

6.10 mandalamrsabham vikarnimitistakasu Іакутат pratiyat | (11.43) / 
6.11 istakamantrayoristakdvyatireke lokamprnah sampadyante parimana- 
bhavat | (11.44) / 

6.12  atitaneva vegta'*kaganünatropadadhyat | (11.45) | 

6.13 райса lokamprnah | (11.46) / 

6.14  mantravyatireke ! ktàh Sarkarah samdhisiipadadhyat | (11.47) | 

6.15  pracirupadadháti praticirupadadhátiti ganesu ritivadah | (11.48) | 
6.16 pracimupadadhati praticimupadadhátiti karturmukhavadah | (II. 49) | 
6.17  purastádanyüh praticirupadadhati pascadanyah prácirityapavargalr* | 
(11.50) / 

6.18  caturasrásvevaitadupapadyate | (11.51) / 


64 Thus, T.; visaya-, H, M, B, U. 

$5 TS. V. 6.6.3. 

$6 Not in T. 

6? Some of the Mss have (as Latyayana (1.5.7.) upablaya or blaya. 
$8 _yobhiristakabhi-, M, B. 

в TS. I. 5.8.2. 

70 vikriyata iti, Т. 

71 yat iti, B, U; but we have onc single citation in TS. V. 2.10.1. 
72 H omits. 

З ba with H, U, B, M; va with T. 

74 Thus, B, U; -titáneva-, M,; His incomplete; T reads: atitanevestakaganánetadatro. 
75 _vargavddah in Т. 
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7.1 na khandamupadadhyat | (11.52) | na bhinnámupadadhyàt | (11.53) | 
na krgnàmupadadhyat | (II. 55) 78 | na jirnamupadadhyat | (11.54) | na 
laksmanam™upadadhyat | (II. 56) / na svayamátrnnàm svayamcitavupadadhyat] 
(11.57) / 

7.2 ürdhvapramanamis takánám janoh paficamena karayet | (11.58) | ardhena 
ndkasadam pancacodanam ca | (11.59) | 

7.3 yacchosapakabhyam pratihraseta'? purisena tatsampürayet purisasyaniya- 
taparimanatvat | (11.60) | 

7.4 vydydmamatri bhavatiti garhapatyacitervijfiàyate | (11.61) / 

7.5  caturasretyekesam | (11.62) | parimandaletyekesam | (11.63) | 

7.6 caturafram saptadhà vibhajya tirascim tredhà vibhajet (II. 64) / aparas- 
minprastara udicirupadadhàti | (11.65) | 

7.7 samacaturasrascedupadadhyad-(11.66) -vydyamasasthenestakah kāra- 
yeccaturthena trtiyenett | (11.66-67) / tāsīm nava prathamà dvadasa dvitiya 
iti pürvasminprastàra upadadhati | (11.68) | pafica trtiyah sodasa prathama 
ityaparasmin | (11.69) / 

7.8 parimandalayam yavatsambhavettavatsamacaturasram krtvà tannavadha 
vibhajet (11.70) pradhimstridha tridheti (II. 7I) / aparam prastaram™ tathopa- 
dadhyadyatha pradhyanikesu sraktayo bhavanti | (11.72) | 

7.9 dhignyà ekacitikascaturasrah parimandala vā | (11.73) | 

7.10  tesámágnidhriyam navadhà vibhajyaikasyah sthane’ fmánamupadadhyat] 
(I1.74) | 

7.41 atha hoturdhisnyam® navadhà  vibhajya pürvamstribhügánekaikam 
dvedha vibhajet | (11.75) | 

7.12  athetarannavadhaé navadhà vibhajya madhyamapürvau dvdus: bhagau 
samasyet | (11.76) / 

7.13 atha marjaliyam tredhà vibhajya pürvaparau bhagau paficadhà vibhajet | 
(11.77) / 

7.14  ukhyabhasmanà samsrjyestakah karayediti | (11.78) | 


16 In T. na jirndm precede na krsndm- 

27 Thus H., /aksmámu- M. U; laksnamu- T. 
78 Thus U and T; -set H. M. B. 

*9 -parasminprastare, M.B. 

80 dhisniyam, H. M. 

81 dyau dvau, M. 
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7.15 samvatsarabhrta evaitadupapadyate na ratribhrtah | (11.79) | 
7.16  evamasya mantravati citiklrptih | (Y1.90) / 


7.17 chandascitam trişāhasrasya parastaccinvita (11.81) kamavivekat tasya 
ripamsyenakrtirbhavatite®? | (11.83) | 


8 


8.1 atha vai bhavati Syenacitam cinvita suvargakama iti (III. I) / 


8.2 dkrtidvaividhyam | (III. 2) / caturàfrütma?? (111.3) syendkrtisca | 
(11.4) / 


8.3 dj ñdyale ubhayam brahmanam™ (III. 5-6) / 


8.4 райса daksinàyàm Ssronyamupadadhati paficottarasyam | basto vaya iti 
daksine’msa upadadhati | vrgnirvaya ityuttare | uyaghro vaya iti daksine paksa 
upadadhati | simho vaya ityuttaress puruso vaya їй madhya iti ca | (III. 7) / 


8.5 athaparam | vayasám và esa pratimayá ciyate yadagniriti | (ТЇТ.8) / 
utpatatam chayayetyarthah | (111.9) / | 


8.6 samacaturasrbhiragnim cinutess daivyasya ca manusasya са vydurttya iti 
maitrayaniyabràhmanam* bhavati (III. 10) / 


8.7 tasyestakah karayet purugasyass caturthena pañcamena sasthena dasame- 
neti | (ПІ.11) / 


8.8 athāgnim vimimite | (11.12) | 


8.9 »yavàünpuruga ürdhvabühustavadantarále venoschidre? karoti | (Y11.13) / 


madhye trtiyam | (П1.14) / yadamutra spandyayà karoti tadiha ve hund karoti | 
(III.15) / 


8.10  /asyátmá (III. 16) samacaturasrascatvárah purusah | (111.17) / paksah 
samacaturasrah purusah | (III. 18) / sa tu daksinato’ratnina dràghiyan | 
(111.19) / etenottarah bakso vyakhyatah (III. 20) / pucchah samacaturasrah 


82 T. and H. add prakrtitvàt. 

35 caturasrá-in T. 

84 The first in TS. V. 3.1.5; the second in TS. V. 5.3.2. 
85 U. and Mahdgnisarvasya ins. paksayoreva viryam dadháti. 
86 H. U. B. M.; cinvita in T. 

87 Passage not traceable. 

88 Omitted in T. 

89 Thus М; venoh chidre, M. L.; venochidre, B. and T. 
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purusah | (11.21) | tamavastat®pradesena vardhayet | (11.22) / evam 
saratnt pradesa saptavidhah sampadyatah® | (111.23 ) / s 

8.11 upadhāne paksdgraduttaraiah purusatrtiyavelayam (III. 24) catasrah 
pañcamyastāsīmabhīto dve dve pādeştake | (111.25) / tato’stau caturthyah] 
(111.26) / paksasesam sadbhagiyabhih pracchādayet | (111.27) | etenottarah 
bakso vyakhyatah | (111.28) / 

8.12 pürvàparayoh pucchaparsvayoscaturbhagiya upadadhyat | (111.29) / 
daksinottarayoh padestakah | (111.30) | fegamagnim paficamabhagiyabhih 
pracchaddayet | (111.31) / 

8.13 ¿sa dvifatah prastarah (III. 32) | 


8.14 aparasminprastare (111.33) pakságraduttarato!  rdhavyayamavelayam 
tusrastisrah sasthyo doe dve dvipade itt viparydsamupadadhyat | (111.34) / 
tathottare®? | (111.35) / f 

8.15 daksysinasyam #ronyam nava sasthyascaturasrakrtah | (111.36) / tathott- 
arasyam | (111.37) | 

8.16 nava nava sasthyo dve dve dipade iti daksinàdamsáduttaradamsadvipar- 
Jàsamupadadhyat | (111.38) | 

8.17 gegamagnim paficamabhagiyabhih pracchadayet | (11.39) / 


8.18 ¿sa dvisatah prastáro vyatydsam cinuyádyavatah prastaramsctkirset | 


(III.40) / 


9.1 athapara | (111.41) / 

9.2 purusasya paficamyah | (111.42) / tà evaikato" dhyardhah | (III. 43) / 
tasamardhyah padyasca | (111.44-45) | 

9.3 ирааһапе (III. 46) / parvaparayoh paksaparsvayorardhes taka udicirupa- 
dadhyat | (111.47) / tathottare | (11.48) / 

9.4 daksinottarayoh pucchaparsva™yoscatasrascatasro’ dhyardha | udicih | 
(111.49) / pucchasyavastaccatasro’ rdhestaka udicth (III. 50) | tasamabhito 


dve  pádegtake | (111.51) / jaghanena pucchapyayor*ekatkamardhestakam 
pracim | (III. 52) / 


99 adhastat instead of avastát, M. 

91 sampadyate in T. 

92 _dadhyadevamuttare, B. 

93 pucchapaksayo-, B. 

94 pucchasya-, L- pucchaparsvayo-, M. 
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9.5 sesamagnim patcamabhagiyabhih pracchadayet | 111.53 | 

9.6 esa duisatah prastarah | (111.54) / 

9.7 aparasmin prastara aimasraktisu catasrah®® pddestaka upadadhyat | 
(111.55) / ta@samabhito dve dve ardhegtake | (111.56) | pürvasminnanike 
файса | (111.57) / 

9.8 paksagrayostisrastisro ’dhyardha udicih | (11.58) | tasamantaralegveka- 
ikamardhestakam pracim | (111.59) / 


9.9 Fegamagnim patcamabhagiyabhih pracchddayet | (III. 60 / 


9.10 esa dvisatah prastdro vyatydsam cinuyadydvatah | prastaramseikirget | 
(111.61) / 
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10.1 atha vakrapakso vyastapucchah | (III. 62) / 


10.2 ¿asyestakah кағауеіриғиѕаѕуа caturthyah | (111.63) | tasamardhyah 
padyasca®® | (111.64) / nityamakgnyápacchedanamanadese | (111.65) | 


10.3 padestakascaturbhih® parigrhniyadardhapadena padenddhyardhapadena 
padasaviseseneti | (11.66-67) / te dve yathà dirghasamSliste syatam tathàr- 
dhestakam karayet | (111.68) / 

10.4 athagnim vimimita® | dima dvipurusayàmo dasapadavyasah | (111.69 | 
tasya daksinddamsdaduttarato’ dhyardhaprakrame laksanam karoti | (111.70) / 
evamaparatah (III. 71) / tayoruparistatspandyám niyamyaá*msamapacchin- 
dyat | (111.72) | etenetarasdm sraktinüámapaccheda vyakhyatah | (III. 73) | 
sa atma | (111.74) ] 

10.5 sio rdhagagthapadayámamardhapurusavyasam | tasyamsau prakra- 
mena prakramenapacchindyat | (111.75) | 


10.6 pucchasya satpadà фтйсї doipurusodici | (111.76) | tasya pürve srakti 
tribhistribhih prakramatrapacchindyat | (111.77) | 


10.7 pakso dvadasapaddyamo dasapadavydsah | (111.78 / tasya madhyat 
hr ſici oo satpadan prakramya sankum mhanyat | (11.79) / sronyorekaikam | 


** pádesu, M; T omits. 

95 4н, B. U. M. 

97 -stakàm caturbhih, H. U. B. M. 

98 uimimite, T. 

*? Between niyamya апа amsam, anuspandi in M. 
19 frámcam, M. 
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(III.80) / athainam'** spandyaya paricinuyat | (11.81) | anta'*spandyamap- 
acchidya tatpurastat práficam dadhyat | (111.82) / sa nirnamah | (111.83)/ 
etenottarasya paksasya nirnamo vyakhyatah. | (11.84) | 

10.8 paksagrayoh prakramapramanani pafica pafíca caturasranyaniicinani krtvā 
sarvanyavaticamaks nayapacchindyddardhanyuddharet | (111.85) | 

10.9 ¿vam sdratnipradesah saptavidhah sampadyatah | (1.86) |. 


10.10  upadhàne siraso? pyaye caturthimupadadhyat | (111.87) / hamsamukhi 
purastat | (111.88) / padestake abhitah (111.89) | tayoravastadabhitastisras- 
tesrascaturasrapadyah | (111.90) / sese padestakah | (III.91) | 

10.11 ap: và siras gre hamsamukhimupadadhyat tasya avastaccaturthim- 
upadadhyatpadestake abhitah | tayoravastadabhitastisrastisrascaturasrapadyah| 
Sese padestakah | (111.92) / 

10.12  Siraso? vastaipaticapadestaka оуайѕакіа upadadhyat | (ПІ. 93)/ tatha 
pucchasya purastat (III. 94) yadyadapacchinnam | tasminnardhegtaküh pades- 
takascopadadhyat | (111.95) | 

10.13 segamagnim caturbhagiyabhih pracchādayet | (111.96) | padyabhih 
sardhyabhih samkhyam pürayet | (111.97) / 

10.14 esa dvisatah prastarah'® | 


10.15 aparasminprastare hamsamukhiscatasrascatasrbhih | padegtakabhih 
samyojayedyatha dirghacaturasram sampadyate | tattiryak svayamatynnavakasa 
upadadhyat | (111.98) / 

10.16  hamsamukhyau praticyau pucchapyaye* "rdhapadenátmani visaye | 
(111.99) / tayoravastadabhitastisrah pddestakah pranmukhirupadadhyat | 
(111.100) / 

10.17 pucchasydvastatpancadasa pddestaka vyatisakta ирайааһуйі | 
(III.101) / 

10.18 pddestake ardhestaketi paksapatranam pracirvyatydsam cinuydt | 
(111.102) / 

10.19  viaye yadapacchinnam tasminnardhestakah pddestakascopadadhyat | 
(111.103) / 

10.20  fegamagnim caturbhagiyabhth pracchadayet | padyabhih sardhyabhih 
samkhyam pürayet | (111.104) / 


101 athainám, T. 

102 antahspandyam, T. 

108 esa duisatah prastára omitted in B, T. 
108 pucchasyüppaye, СУ. 
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11 
11.1 алараа: (111.105) / 


11.2 purusasya paficamibhih Satamasitih saptardham са saratnipradesah 
saptavidhah sampadyate | (111.106) / 


11.3 tasam pañcāśaddve  cátmany- (111.107) -ardhacaturthyah!** girasi | 
(111.108) / paficadasa pucche (111.109) / agtapaficàsatsárdhyà daksine paksa 
upadadhyat | (111.110) / tathottare | (III. 111) / 


11.4 ardhavyàyamena sraktinàmapacchedah | (111.112) / samnatam puccham | 
(111.113) / paksgayostribhistribhiraratnibhir"apanamah | (11.114) / adh- 
Jardhyübhlih"* sat sat patrāņi kuryat | (III. 115) / drt $iraso тууа | 
(111.116) / 

11.5 athestakandm vikārāh | (111.117) / 


11.6 purusasya райсатуаѕійа evaikato ' dhyardhah | (111.118) / tà evaikatah 
sapadah | (111.119) / paficamabhagiyayàh padyah sardhyah | (111.120) / 
tathadhyardhayah* | (III. 121) / tayoscágtamabhàgau tathā slesayedyatha 
tisrah sraktayo bhavanti | (111.122) / paficamabhàgiyayascastamyah (III. 123) / 
tani daa | (111.124) / 


11.7 dtmani paficamabhagiyah sardhyà upadadhyat | (111.125) | tatha 
pucche | (111.126) / 


11.8 paksayoscadhyardhah sárdhyah | (111.127) | 
11.9 sirasi yah sambhavant: | (111.128) / 


11.10 aparasminprastáre — pürvayoh — paksapyayayorekaikamubhayimupad- 
adhyat | (111.129) / ekatkamaparayoh | (111.130) / dve dve sirasah parsvayoh| 
(11.131) / 


11.11 pucchasyavastadadhyardhah praciryathavakasam | (III. 132) | 
parsvayoh padyah sdstamabhagah' | (111.133) / 


11.12 paksayoscadhyardhah sávayavah | (111.134) / 


11.13 ¿sam yathayogam — yathasamkhyam yathddharmam copadadhyat | 
(111.135) / 


105 Haram, M. 

106 -turthah, В, Т. 

107 -aratnibharapbanámo in Caland. 

108 Thus В. dhyardhabhih, M, U; -dhyardhárdhyábhih, T. 
109 _ stathadhyardhyaya-, М. U. 

110 _bhagiyah, M. sastabhagah, T. 
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12 


12.1 kankacita etendtma puccham са oyákhyátam | (111.136) | 

12.2 sirasi paficopadadhyat | (11.137 | tasyákrtiruyakhyata | (TIT. 138) / 
12.3 saptapancasaddaksine paksa upadadhyat | (111.139) / tathottare | 
(111.140) / 

12.4 vydydmena sapradesena paksayorapanaémah | (III. 141) / paficama- 


(111.143) / 


12.5 іауй pucchasydvastat — padávaratnimátravaratnyantaralau pradesa- 
vydsau bhavatah | (III. 144) / tayoravastadabhito dvaudvávagtamabhagau 
pragbhhedavupadadhyat | (III. 145) / 

12.6 елат sārainiprādeśah saptavidhah ѕатрайуаіе | (111.146) J 

12.7 athestakanam vikáráh | pattcamabhdgiyah sdvayavah | (III. 147) | 
padestakam сайы??? parigrhnivad- (111.148) -ardhapradesenadhyardhapra- 
desena pradesena prádesasavisegeneti] (III. 149) | adhyardhestakam caturbhi h 
parigrhniyadardhavyayamena dvabhyamaratnibhyadmarainisavisesenett | 
(111.150) / tah sat | (III. 151) / 

12.8 tasdm caturasrapadyah sastamabhaigah padayorupadhaya sesam yathà- 
yogam yathasamkhyam yathadharmam copadadhyat | (111.152) / 


13 
13.1 alajacita etenātmā Sirah puccham ca vyakhyatam padavapoddhrtya | 
(111.153) / 
13.2 trisastirdaksine paksa upadadhyat | (III. 154) / tathottare | (111.155)/ 
13.3 purusena paksayorapanamah | (111.156) / 
13.4 aparasmddapandmatpraficamaratnim mitvd tasminspandyam niyamya- 
param paksapatrapacched"^amanvayacchet | (111.157) / 
13.5 evam pafica paficamyah sárdhya uddhyta bhavanti | (111.158) | 
13.6 pddestakamapandma™ upadhyaya (111.159) tasam caturasra padyah 
sdstamabhaga apoddhrtya Sesam'* yathayogam yathasamkhyam yathadhar- 
mam copadadhyat | (111.160) / 


111 Siraso nityà, ins. М. 

112 pádostakascaturbhih, M. 

113 paksapatramapache-, M; paksayamnapache-, B. 
114 büdestakanamavanáma, B. 

116 esa, Т. 
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14 
14.1 praugacitam cinvitetiv's (III. 161) / 
14.2 ydvanagnih sáratnipradesastavatpraugam | krtvà tasyáparasyáh karanya 
dvádasenestakastadardhavyasah Катауеі | (111.162) / tasamardhyah padyasca | 
(11.163) / 


14.3 tdsam dve ardhegtake bahyasavisese'*” cubuka upadadhyádardhyáscan- 
tayoh | (III. 164-165) / 

14.4 Ssesamagnim brhatibhii his — pracchadayedardhegtakabhih samkhyam 
pürayet (III. 166) / 


14.5  aparasminprastare! parasminnanike saptacatvarimsatpades taka vyatisa- 
Kid upadadhyat | (111.167) / 


14.6 cubuka екат fülapàdyam"? | (111.168) / 
14.7 dirghe celare catasrah svayamatrnndvakasa upadadhyad- (III. 169)- 
ardhyascantayoh | (III. 170) / 


14.8  Jesamagnim brhatibhih prácibhih pracchadayedardhestakabhth samkhy- 
am pürayet | (III. 171) / 
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15.1 ubhayatah praugam cinviteti | (111.172) | 


15.2 yavanagnih saratnipradesastavadubhayatah praugam krtvā (111.173) 
navamena tiryanmanyah praugacitoktà vikārāh | (III. 174) / 


15.3 tathopadhanam | (111.175) | 

15.4 aparasminprastare cubukayordve pádegtake upadadhyat | (111.176) | 
samdhyantayosca dirghapádye | (111.177) | 

15.5 dirghe cetare са! catasrah svayamatrnndvakasa upadadhyadardhyas- 
cüntayoh | (111.178) / 


15.6 Sesamagnim brhatibhih pracitbhih'®* pracchadayedardhestakabhih sam- 
khyam pürayet | (111.178) / 


16 
16.1 rathacakracitam cinviteti vijfiayate | (111.179) | 


116 jfi omitted in T. 

117 Thus H. U. B. M.; bahyavisese, T. 

118 M. ins practbhih 

19 T. omits it in the text, but mentions it in the commentary. 
120 Omitted in T. 

1?! Omitted in T. 
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16.2 dvayani tur khalu rathacakràni bhavanti (111.180) sarani ca pradhi- 
уиКіат ca | (III. 181) / avisegatte manyamahe’ nyatarasyakrtiritt | (111.182) 
16.3 athagnim vimimite | ydvanagnih saratnipradesastavatim bhümim pari- 
mandalam krtva tasminyavatsambhavettüvat! 9 samacaturasram krtva (111.183) 
tasya karanyá doadasenestakah kárayet | (111.184) / 


16.4 ¿asam sat pradhdvupadhaya fegamagtadha vibhajetv^ | (III. 185) / 


16.5 aparam  prastáram — tathopadadhyüdyatha — pradhyanikesu — sraktayo 
bhavanti?* | (111.186) / 


16.6 athaparah | (111.187) | 


16.7 purugardhatpaficadasenegtakàh samacaturasrah — karayenmanarthàh | 


(111.188) / 


16.8 азат dve fate paficaviméatisca saratnipradesah saptavidhah sampadyate] 
(111.189) / 


16.9 tasvanyadscatuhsastimavapet | (III. 190) / tabhih samacaturasram 
karoti | (III.191) / tasya sodafegtakà parsvamani bhavati | (111.192) / 
trayastrimíadatisisyante (III. 193) | tabhirantansarvasah'*® paricinuyat | 


(111.194) / 


16.10 nabhih sodaía madhyamah | (111.195) / cəatuhsastiraraseatuh- 
sastirvedih | (11.196) / nemih $esah | (ПІ.197) / 


16.11  nàbhimantatah parilikhet | (11.198) / nemimantatascántaratasca"?? 
parilikhya | (11.199) / nemindbhyorantaralam dvatrimsaddha'® | vibhajya 
viparyüsam bhagdnuddharet | (III. 200) | evamdvapa  uddhrto bhavati | 
(111.201) / 


16.12 nemim catuhsastim krtvā vyavalikhya madhye parikrset (III. 202) / 
tà agstavimsatiíatam"? bhavanti | (111.203) / 


16.13  aràmscaturdhà caturdha? (111.204) — nàbhimagtadha vibhajet | 
(111.205) / 


16.14 esa prathamah prastarah*™ | 


122 Not in the text as given by T. 

123 tavat not in T. 

124 After vibhajet U ins. asminprastare caturasrasraktiravantaradesatpratisampadayed-. 
125 After bhavanti U ins. iti. 

126 _sarvatah, T. 

127 -mimamtalah paryasya tasya parilikhennemi, M; B omits parilikhya. 

128 тааһа, T. 

129 Thus Т and U; astávimáíacchatam, B; astácatvárimíaechatam, М. 

130 Thus U, М; vibhajet instead of the second caturdha, B, T. 

181 esa prathamah prastárah omitted in T, 
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16.15  aparasminprastàre (111.206) nabhimantatascaturthavelayam pari- 
krset | (111.207) | nemimantaratah | (111.208) / 

16.16 nemimantaratas'?catuhgastim krtvā vyavalikhet | (111.209) / 
16.17 ara nam paficadhà vibhaga aparikarsanayoh | (111.210) / 


16.18  nemyámantarálegu dve dve (III. 211) nabhyamantardlesvekaikam | 
(111.212) / 


16.19  yacchesam nabhestadastadha vibhajet | (111.213) / 
16.20 sa esa sodasakaranah ато rathacakracit | (111.214) J 
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17.1 dronacitam cinviteti vijñāyate | (III. 215) / 

17.2 deayani tu khalu dronani bhavanti* (111.216) caturasràni са 
parimandalani ca | (111.217) | avisesatte manyamahe’ nyatarasyákrtiriti | 
(111.218) / 


17.3 athagnim vimimite | caturasra átmà bhavati | (11.219) | tasya trayah 
purusastribhagonah pársvamaniv^ (III. 220) / 


17.4 pascáttsarurbhavati | (111.221) | tasyardhapurugo dasangulanm ca 
pract | (111.222) / tribhügonah purusa udiciti? | (111.223) | 

17.5 evam sáratniprádesah saptavidhah sampadyate | (111.224) | 

17.6  athestakanám vikarah* | purusasya sasthyasta evaikato’ dhyardhah | 
tasdmardhyastiryagbhedah purusasya caturthya ін | (111.225) | 

17.7 1àsüm  tsarusronyantarülayoh | sat? sastirupadhdya Sesamagnim 
brhatibhih pracchádayet | (111.226) | ardhestakabhih samkhyam püurayet | 
(111.227) / 

17.8 aparasminprastare daksin2 mse’? dhyardhamudicimupadadhyat | 
(111.228) / tathottare | (111.229) | 

17.9 pürvasminnanike sadbhagiya upadadhyat | (III. 230) / 

17.10  daksinottarayoscaturbhagiyah | (111.231) / 

17.11 tsaroh purastatparsvayordve caturbhagiye upadadhyat | (111.232 | 


182 nemyamtarata, U; nemyamta, M; nemimamtata, B. 

1333 Only in U; in T, it occurs in the commentary. 

134 T. has bhavati after parfvamáni. 

185 U. omits iti. 

186 In Т, tasyestakah karayet in place of athestakanám vikáráh. 
137 sat sat in T 
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tayoravastadabhito dve dve adhyardhe vigüci | (111.233) | tayoravastanma- 
dhyadese® doe! sasthyau pracyau | (III.234) | E 


17.12 fegamagnim brhatibhih pracibhih — pracchadayet | (III. 235) | 
ardhegtakabhih samkhyam pürayet | (111.236) / 


18 
18.1 atháparah | (111.237) | 


18.2 purusasya — sodasibhirvimsasatam™ sdaratnipradesah — saptavidhah 
sampadyate | (III. 238) / 

18.3 tasamekamapoddhrtya Sesah parimandalam karoti | (111.239 |] 
18.4 tatpūrveņa rathacakracita vyakhyatam | (111.240) / 

18.5 sodasim purastadvisaya upadhàya tayà saha mandalam™ parilikhet | 
(III.241) / 

18.6  yadavastádapacchinnam tatpurastadupadadhyat | (111.242) | 

18.7 pradhinam saptadhà vibhagah | (11.243) | 

18.8 pradhimadhyamah prakramavyasa bhavanti | (111.244) | 

18.9 caturasrandmardhyabhih samkhyam purayet | (111.245) / 

18.10  aparasminprastáre (111.246)  pradhimadhyamamostha | upadhaya 
yadavastattaddvedha vibhajet | (111.247) | 

18.11 sa esa navakarano dronacitparimandalah | (111.248) | 

18.12 samühya paricàyyau pürvena rathacakracità vyakhyatau | (111.249) J 
18.13 samihyasya dikgu cãtvālān khānayitvã® tebhyah purigam sama- 
hyopadadhyat | (111.250) / 

18.14 paricdyya istakanam desabhedah | (111.251) | 

18.15 tam sarvabhih pradaksinam paricinuyat | (III. 252) | 


19 


19.1 smaSsanacitam cinviteti vijñäāyate | (111.253) | 


19.2 sarvamagnim  caturasranpaficadasa bhāgānkrtvā (III. 253) tesama- 
khyatamupadhanam | (11.254) | 


188 madhyedese, B. 

339 Omitted in B, Т. 

140 Omitted in U, T. 

141 _vimsamSatam, B; vimsatifatam, M. 
142 farimandalam, M. 

143 khátayitva, T. 
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19.3 tribhirbhagairbhagardhavyasam™* dirghacaturasram vihrtya pirvasyah 
karanya madhyacchroni — pratyalikhyantavuddharet | (III. 255) / tasya 
dasadhà vibhagah | (111.256) / 

19.4 ¿amna vimsatih sarvo’ gnih sampadyate | (111.257) | 

19.5 aparasminprastàre (111.258) praugamadhye’* nücinam vibhajet | 
(111.259) / tasya saddhà vibhagah | (111.260) / te dve parsvayorupadadhyat | 
(111.261) / | 
19.6 bhdagatrtiydyamascaturthavyasah karayet | (11.262) | tāsām- 
ardhyastiryagbhedah | (111.263) / 

19.7 tā antayorupadhaya sesamagnim brhatibhih pracibhih pracchadayet | 
(111.264) / ardhestakabhih samkhyam pürayet | (111.265) / 

19.8 | ürdhvapramanamagneh paficamena vardhayet | (111.266) | 

19.9 ¿atsaroam tredha vibhajya dvayorbhagayoscaturthena và navamena' 
và caturdasena vestakah karayet | (111.267) / 

19.10  ;abhiscatasro và nava và caturdasa và citir*upadhaya Sesamavaiica- 
maksnayapacchindyat | ardhamuddharet | (111.268) / 


19.11 ¿asya nityo vibhago yathayogamistakanàm hràsavrddhi | (111.269) / 
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20.1 Kurmacitam cinvita yah kdmayeta brahmalokamabhijayeyamiti | 
(111.270) / vijfdyate | 

20.2 dvayah khalu kirma bhavanti vakrangasca parimandalasca® | 
(111.271) / avisesatte manydmahe’ nyatarasyakrtiriti | (111.272) | 

20.3 athàgnim vimimite | caturasra ātmā bhavati | tasya dasa prakramah 
parsvamani bhavati | (111.273) | tasya dvabhyàm dvàbhyam prakramabhyam 
sraktindmapacchedah | (111.274) | 

20.4 pirvasminnanike — prakramapramánáni | catoári — caturasrüni krtvā 
tesam ye antye te aksnayapacchindyat | (111.275) / evam daksinata evam 
pascadevamuttaratah | (111.276) / sa atma | (111.277) / 


144 B. omits bhagardha. 

145 H. U. B. M.; ardhdcchroni, T. 
146 pradhimadhye, B. 

147 pamcamena, M. 

148 vadhirupadhaya, M. 

149 Not in T. 

159 parimandalángá, 
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20.5 sirah paticapadayamamardhapurusavyasam | (111.278) | tasyamsau 
prakramena™ prakramendpacchindyat | (111.279) / 

20.6 sraktyapacchede paddnunnayet | (111.280) / tasya dvipadaksnaya 
йтаўсї taddvigunayámamanüci | (11.281) / tasya dvipadaksnaya — pürva- 
mamsamapacchindyat| (III. 282) / etenetaresam padanamapaccheda vyakhyatah| 
(111.283) / aparayoh  pádayoraparavamsaá *vapacchindyat | (III. 284) | 
20.7 evam sárainiprádesah saptavidhah sampadyate | (111.285) / 

20.8 ¿asyestakah karayetpurusasya caturthyas"? іаѕататаһуаһ padyasca | 
(111.286) / 

20.9 adhyardhapadyascaturbhih'** parigrhniyatprakramena dvàbhyam pada- 
bhyam padasavisegeneti | (111.287) | 

20.10 te duel55 yathá dirghasamshste sydtam tathatkam Кағауеі | (288) | 
20.11  dvipadákgnayárdhena samacaturasrámekam | (111.289) | 

20.12  upadhane siras? gre caturasramupadadhyat | (111.290) / hamsa- 
mukhyavavastat | (111.291) / 

20.13  pafica pafica caturasra dve dve pades take iti pàdegüpadadhyat| (111.292) / 
20.14 yadyadapacchinnam tasminnardhestaka*. upadadhyat | (III. 293) | 
20.15 śesamagnim caturbhágiyabhih pracchadayet | (111.294) | ardhesta- 
kabhih samkhyam pürayet | (111.295) / 

20.16  aparasminprastáre siras? gre hamsamukhimupadadhyatpa les take 
abhitah | (111.296) / 

20.17 itayoravastadabhito dve dve adhyardha?*pádye | vigüci | (111.297) | 
20.18  layoravastádabhitaschedasam/nite dve padestake | (111.298) / 

20.19 dve dve dvipade tisrastisro" rdhegtakà iti padegüpadadhyat | (111.299)/ 


20.20 yadyad'*apacchinnam tasminnardhestakah pddestakascopadadhyat | 
(111.300) / 


20.21 Sesamagnim caturbhagiyabhih pracchadayet | (111.301) / ardheg- 
takabhih samkhyam pürayet | (111.302) | 


151 brakramena once, M, T. 

152 -rabaràmsavapa-, M. T. 

153 caturthistá-, B. 

154 -dhyardhápádyàm caturbhih, T. 

155 T. omits. 

156 Thus М; tasminnardheslakáscopa-, B. and T.; tasminnardhestakah padestakascopa-, О. 
157 adhyardha, T. 

188 yadapacchinnam, T. 
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21.1 athàparah | (111.303) / 

21.2 purusasya —sodasibhirvimsasatam!* — saratnipradesah — saptavidhal 
sampadyate | (111.304) / 

21.3 tasam pafica sodasirapoddhrtya sega parimandalam karoti | (111.305) / 
taduttarena dronacità uyakhyatam | (111.306) / 

21.4 atha ià[|* райса godasyastabhiravantaradiksu paddnunnayec'chirah 
purastat | (111.307-308) | tasam parikarganam uyakhyatam | (111.309) / 
21.5 pradhmam saptadha vibhagah | pradhimadhyamaj  prakramavyasa 
bhavanti | (111.310) / 


21.6 yadatiriktam sampadyate taccaturasranamadhyardhabhiryoyujyeta®® | 
(111.311) / 

21.7 aparasminprastare padanam Strovadvibhagah śirasah — padavat | 
(111.312-313) / 

21.8 vyatydsam cinuyadyavatah prastaramscikirset | (111.314) / 

21.9 kūrmasyānte tanu purisamupadadhyanmadhye bahulam | (III. 315-316 / 
etadeva' drone viparitam | (111.317) / 


21.10 atha haika ekavidhaprabhytinpraugadin bruvate | (111.318) / 

21.11 samacaturasraneka acaryah | (111.319) / tasya karanya dvddasene- 
stakah karayettasémardhyah padyasca | (111.320) / 

21.12 athasvamedhikasyagneh purusabhyaso nàratniprádesanam | (111.321)/ 
21.13 prākrto™5 va trigunah | tristavo’ gnirbhavatityekavimso’ agnir- 
bhavatityubhayam brahmanamubhayam brahmanam | (111.322-323) | 


159 _visamsatam, B. U.; vimsatamsatam, M. 

160 yah, T. 

161 pañcamyám before Sirah, T. 

182 H. U. B. M.; pradhimadhyah, T. 

163 -yoyujyate, T. 

164 eva only in U and in one of T's Mss; omitted in T. 
165 Thus H. U.; prakrtau, B; tà, M. 


APASTAMBA-SULBASUTRA 
1 
ld* vhàrayogünvyakhyasyamah | 


1.2 yavadiyamam pramũ nam tadardhamabhyasyaparasmimstrtiye sadbha- 
gone laksmanam karoti | prsthyantayorantau niyamya laksanena daksinapayamya 
nimittam karoti | evamuttarato viparyasyetaratah | sa samadhih | tannimitto 
nirhaso viurddhirvà | 


1.3 ayümam' vabhyasyagantucaturthamayamasy@ksnayarajjuh — tiryanmani- 
Sesah | vyakhyátam viharanam? | 


1.4 dirghasyaksnayarajjuh parsvamani tiryanmani* ca yatprihagbhüte 
kurutastadubhayam karoti | tabhirjfeyabhiruktam viharanam | 


1.5 calturasrasyaksnayárajjurdvistavatim bhümim karoti | samasya dvikarani | 


1.6 pramanam Irtiyena vardhayettacca’ caturthenatmacatustrimsonena 
avi Se alis 


1.7 athiparam’ | pramünamátrim rajjumubhayatah patam karoti | madhye 
laksanamardhamadhyayoíca? prsthyayam rajjumāyamya | pásayorlakganegviti 
Sankin? nihatyopantyayoh pasau pratimucya madhyamena laksanena daksina- 
payamya? nimittam karoti | madhyame pàsau pratimucya uparyupari nimitiam 
madhyamena laksanena daksinápáyamya sakum nihanti | tasminpásam prati- 
mucya pirvasminnitaram madhyamena laksanena daksinamamsamàyacchet | 
unmucya pürvasmádaparasminpratimucya madhyamenaiva laksanena daksinam 
Sronimayacchet | evamuttarau sronyamsau | 


* Bürk's numbering has been generally retained ; wherever deviations have been made, his 
numbering has been given within parenthesis in the text. 
1 D. begins with atha yogántaram. 
2 dyamasca, BK. 
3 D. omits. 
* D. omits. 
° MU omits. 
6 sa visesah, MU. 
BK, MU. 
8 -madhyamayosca, MU. 
9 fankun, MU 
10 MU ins. fankum after -pàyamya. 
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2 


2.1 athaparoyogah | prsthyantayormadhye ca fankün'! nihatyardhe" 
tadvisesamabhyasya laksanam krtvardhamagamayet | antayoh pdsau krtvà 
madhyame savisesam pratimucya pürvasminnitaram laksanena daksinamamsa- 
mayacchet | unmucya pürvasmádaparasminpratimucya laksanenaiva daksinam 
Sronimayacchet | evamuttarau $ronyamsau | 


2.2 pramánam tiryagdvikaranyayamastasyaksnayarajjustrikarani | 
2.3 trtiyakaranyetena uyakhyata | vibhàgastu navadhà | 


2.4  tulyayoscaturasrayoruktassamasah | nānā pramanayoscaturasrayossa- 
masah | hrasiyasah karanyà varsiyaso vrdhram'* ullikhet | vrdhrasyakgna- 
jyárajjurubhe samasyati | taduktam | 


2.5 caturasraccaturasram nirjthirsan_yavannirjthirsettasya karanyá оатуїуаѕо? 
ordhramullikhet | vrdhrasya parsvamanimaksnayetaratparsvamupasamharet | 
sā yatra nipatettadapacchindyat | chinnayd nirastam | 


2.6 upasamhrtà aksnayárajjussà catuskarani chinnà cetara са yatprthagbhüte 
kurutak tadubhayam karoti | йтуайтапї purusam Segastrinis | taduktam | 


2.7 dirghacaturafram | samacaturasram | cikirsgan tiryahmanya apacchidya 
ge gam vibhajyobhayata upadadhyat | khandamagantuna sampürayet | tasya 
nirhára" uktah | 


3 


3.1 samacaturasram  dirghacaturasram  cikirsan _ydvacetkirset tavatim 
parsvamanim krtvā yadadhikam syattadyatha? — yogamupadadhyat | 


3.2 caturasram mandalam ctkirsan madhyatkotyam nipatayet | parsvatah 
partkrsyatisayatrtiyena saha mandalam parilikhet | sd nityà? mandalam® | 
yavaddhiyate tavadagantu | 


11 gankum, MU, S. 

12 агане repeated in MU. 

13 antyayoh, MU, D. 

14 wddhran-, D, MU. 

15 MU omits. 

16 _strim, BK. 

17 nirhésa, MU 

18 fad, not in MU. 

19 Thus BK, MU; sdnityd, according to comm. 
20 S. omits, 
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3.3 mandalam caturasram cikirsan vişkambham pafcadasabhadgankrtva 
dvávuddharet | trayodasavasisyante | sánityà caturasram |. 

3.4 ртатапепа pramánam vidhiyate | 

3.5 caturasram™ ddesadanyat | 

3.6 dvabhyam catvàári | tribhirnava | 

3.7 yàvatpramaná rajjustavatastávato vargan karoti | tathopalabdhih | 


3.8 adhyardhapurusà rajjurdvau | sapádaw? karoti | ardhatrtiyapurusa sat 
sapadan | 

3.9 athatyanta pradeíal^* | yadvata yavatà? ?4МКепа parilikhati tatpar- 
Svayorupadadhati | yacca tena caturasram kryate tatkotyam | 

3.10  ardhapramánena padapramanam vidhiyate | ardhasya dvipramanayah 
padapiranatvat | triiyena navami Кай | 


4 


4.1 agnyadheyike оіһате garhapatydhavaniyayorantarale vijfiàyate | astasu 
prakramegu  bráhamano! gnimadadhita | ekadaíasu rajanyah | doadasasu 
vaisyah | 

4.2 caturvimsatyámaparimite? уйоаіа và | caksusá manyate tasmanna- 
tidüramádheya iti sarvesámavisegena srüyate | 

4.3 daksinatah — purastadvitrttyadefe — gárhapatyasya — nediyast daksina- 
gnervijnayate | 

4.4 carhapatyáhavaniyayorantarálam  paficadhà saddha và samvibhajya™ 
sastham saptamam va bhagamagantumupasamasya?® — samam traidham 
vibhajyaparasmimstrtiye laksanam krtvd gàrhapatyahavaniyayorantau niyamya 
laksanena | daksinápayamya nimittam karoti | taddakginágnerayatanam | 
Srutisámarthyat | 

4.5 yajamanamatri pracyaparimité và yathdsannani havimsi sambhavedevam 
tirascipráficau vedyamsavunnayati | pratici. front | purastadamhiyast pascat- 
prathiyasi madhye samnatataraivamiva hi yoseti darsikya | vedervijfiayate | 


21 Thus MU; så nitya, BK. 

22 caturafram, not in MU. 

23 savadau, MU. 

24 pradesah, D. 

25 yavata once in D. 

26 aparicite, MU. 

27 sambhujya, BK. 

3*6 Thus MU & most Mss; upasamasyügantu-, BK. 
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4.6 aparenühavaniyam — yajamünamátram?  dirghacaturasram® — vihrtya 
tavatim rajjumabhyasya?* madhye laksanam krtvà daksinayoh | fronyamsayo- 
rantau’? niyamya laksanena daksinapayamya nimittam karoti | nimitte 
rajjum піуатуйпіаи samasyet* | daksinàyàh Sronerdaksinamamsamdlikhet | 
evamuttaratah tiyyañmanim dvigunàm tatha krtvà pascatpurastaccopalikhet** | 
vimitàyam purastat parsvamanyd upasamharet | srutisamarthyat | 


5 


5.1 frimsatpadani prakrama vā  pascattiraíci bhavati sattrimsatpract 
caturvimsatth purastáttirasciti saumikyà vedervijniayate | 

5.2  saitrimsikayamastadasopasamasya aparasmaddantaddvadasasu laksanam 
paficadaíasu laksanam — prsthyantayorantau niyamya — paficadasikena® 
daksindpayamya sankum nthantyevamuttarataste®® groni | viparyasyamsau*? 
paficadastke*naivapayamya? dvddasike sankum mihanti | evamuttaratasta- 
vamsau | tadekarajjva viharanam | 


5.3 trikacatuskayoh paficika’ ksnayarajjuh | tabhistrirabhyastabhiramsau | 
caturabhyastabhth sroni | 


5.4  dvádafikapaficikayostrayodasika?  ksnayarajjuh tabhiramsau  dotra- 


bhyastabhih sroni | 


5.5 paticadasikastikayoh saptadasika’? ksnaydrajjuh tābhih om | 
dvádasikapaficatrimsikayossaptatrimsika! ksnayarajjuh tabhiramsau | 


5.6  etavanti jñeyāni vediviharanani bhavanti | 


5.7 astavimsatyiinam padasahasram mahavedih | daksinasmadamsaddvadasasu 
daksinasyám Ssronyam nipatayet | chedam viparyasyetarata® upadadhyat | sa 
dirghacaturasra | tathà yuktàm samcaksita | 


5.8  saumikyà veditriiyesi yajeteti sautramanya vedervijfiayate*? | prakramasya 
trtiyakarani prakramasthaniya bhavati | trikaranyá và agtika dasike turyanmanyau 


29 yajamanamatri, MU. 

39 dirgham caturasram, MU. 

31 ayamya, MU. 

32 .antará, MU. 

53 samasya, BK. 

34 Thus in D, Gr, MU, BK. parilikhet, S. 
35 baficadafakena, MU. 

36 te not in MU. 

37 viparyastayamsau, MU. 

88 dafakena, MU. 

39 -abaáyamya, not in D. 

40 -syottarata, MU; -sya-ttarata, S. 
41 vederbitrtiyadefe, MU. 

42 veder-, not in BR. 
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dvadasikà prsthya | (5.8) / trini caturvimsani padasatani sautrémaniki 
vedih | (5.9) / . 


6 


6.1 451802" — vedirbhavatityasvamedhe vijfüayate | (5.10) | prakramasya 
dutkarani prakramasthaniya bhavati | (6.1) | 


6.2 prakramo dvipadastripado và | prakrame yathakami fabdárthasya visa- 
yitvät | yajamanasyadhvaryorva | esa hi cestanam kartā bhavati | 

6.3 rathamatri  nirudhapasubandhasya vedirbhatiti uuñayate | tatra% 
khalvahürathàksamátri | pascattiryagisaya praci | vipathayugena purastat | 
.yàvatà và** bahye chidre | 

6.4  iadekarajjooktam ` | pantcadasikenaivapayamyardhaksenardhayugeneti*® 
Sronyamsannirharet | 

6.5 athapyudaharanti | as lasitisatamisa tiryagaksascatussatam sadasitiryugam 
casya sa*? rathascarana ucyate | iti rathaparimanam | 

6.6  aratnibhirvà caturbhih pascat sad bhih pract tribhih purastat | tadekarajj- 
voktam pancadasikenaivapayamya dvabhyamadhyardheneti $ronyamsánnirharet | 


6.7 yajamanamatri catuhsraktirbhavatiti pattrkya vedervijfiayate | tadekarajj- 
voktam paficadasikenawapayamyardhena tatassronyamsannirharet® | 


6.8 dasapadottara*vedirbhavatitt some vijfayate | tadekarajjvoktam pafica- 
dasikenaivapayamyardhena tatas**sronyamsannirharet | 

6.9 iam yugena уајатапаѕуа và padairoimaya Samyaya parimimite | 

6.10 pade yuge ratnaviyati Samyayam ca manarthesu yathakami® sabdar- 
thasya visayitvat | 

6.11 vimitaydm purastatparsvamanya?? vupasamharet | frutisamarthyàt | 


4 
7.1 navdraini tiryaksaptavimsatirudagayatamiti sadaso vij ndyate | (7.1) | 


43 duistavén, Gr. 

44 tasya, MU. 

45 Missed in D. 

45 iti, not in MU. 

47 Not in MU. 

48 Not in S. 

49 -dotiará, MU. 

59 Not in S. 

51 yathakami, BK. 

52 -mányà upasam-, MU. 
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astadasetyekesam | (7.2) | tadekarajjvoktam paficadasikenaivapáàyamyardha- 
paticamah® Sropyamsaánnirharet | (7.3) | 

7.2 prddesamukhah pradesantarala bhavantityuparavanam vijnayate | aratni- 
таат caturasram vihrtya sraktisu Sankinnihatyardhapradesena tam** parili- 
khet frutisamarthyat | (7.4) | 

7.3 vydyamamatri bhavatiti garhapatyaciteruijüàyate | (7.5) | catura- 
Sretyekesam | parimandaletyekesam | (7.6) | 

4.4 karanam vydyamasya irtiyayámam saptama®vydsam kárayet | (7.7) | 
ta ekavimsatirbhavanti | (7.8) | pragayamah prathame prastare’ parasminnu- 
dagayamah | (7.9) / 

7.5 mandalayam туйо deham krtvá madhye Sakum nihatyardhavydyamena 
saha mandalam parilikhet | tasminscaturasramavadadhyadyavatsambhavetta- 
nnavadhà vyavalikhya traidhamekatkam pradhikam vibhajet | (7.10) | 


7.6 upadhane caturasrasyàvantaradesanprati sraktissampadayet | madhyani- 
tarasmin**prastàre | vyatyasam cinuyddydvatah prastaramscikirget | (7.11) | 
7.7 pisilamatra bhavantiti dhisnyanam® vijñāyate | (7.12) | caturasra 
ityekesam | parimandala ttyekesam | (7.13) | 

7.8 туйо dehaànkrtoà agnidhriyam navadha vyavalikhya ekasydssthane’® 
Smanamupadadhyat | (7.14) | yathasamkhyamitaran® vyavalikhya yathayo- 
gamupadadhyat | (7.15) | 
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8.1 bhavativa khalu và esa® yo nimm cinuta™ iti vijfiàyate | vayasam va esa 
pratimaya ciyata ttyakrticodana® pratyaksavidhanddva | 
8.2 yavadámnátena* venund catura® átmani purusdnavamimite | purugam 
daksine pakse purusam pucche purusamuttare | aratninà daksinato daksinam 

53 -paftcakai, D; -paficami, Gr.; -paficame, S. 

5* Repeated in MU, BK. 

55 saptavyasam, D. 

56 -nitasmin-. D. 

5? dhisniyanam, BK. 

58 „суд, S; Ha, Gr. 

5 „йай, MU. 

60 Not in D 

êl cinute, MU. 

62 codonüt, MU, Gr. 

98 йтпапепа, MU, Gr. 

63 caturafre, MU. 
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paksam vardhayat?* | evamuttarata uttaram | prádesena vitastya và pascat 
puccham | ` 


8.3 ekavidhah prathamo’ gnirdvividhah dvitiyastrividhastrtiyah | ta evameva 
adyantyatkasatavidhat | 

8.4 tadu ha vai saptavidhameva cinvita | saptavidho ойша prakrto’gnih | tata 
ürdhvamekottaraniti vijfiayate | 


8.5 ekavidhaprabhrtinam na paksapucchani bhavanti | saptavidhavakyasesa- 
twacchrutivipratisedhacca | 


8.6 astavidhaprabhrtinam yadanyatsaptabhyastatsaptadha vibhajya pratipu- 
rusamavesayet | akrtivikarasyasrutatvat | 


8.7 purusamatrena vimimite venund vimimite iti vijñāyate | 
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9.1 ydvanyajamana irdhvabahustavadantarale venoschidre karoti madhye 
irtiyam | aparena yipdvatadesamanuprsthyam | venum | nidhàya chidresu 
fankün**nihatya unmucyüparàbhyàm daksinaprakparilikhed® antat | unmucya 
pirvasmadaparasmin™ pratimucya daksina pratyakparilikhedantat** | (8.8) | 
unmucya venum madhyame Sankdvantyam venoschidram pratimucyoparyu- 
parilekhdsamaram | daksinà | venum | midhayantye chidre Sakum  nihatya 
tasminmadhyamam venoschidram pratimucya®®  lekhántayoritare. pratisthdpya 
chidrayossankü nihanti | Sa purusascaturasrah | (9.1) | 


9.2 evam pradaksinam catura?? аітапі purusdnavamimite | purusam daksine 
pakse purusam pucche purusamutiare | aratnina daksinato™ daksinamityuktam | 
9.3 prsthyato và purusamátrasyaksnaya venum nidhdya pürvasminnitaram | 
tabhyam daksinam amsam nirharet | viparyasya Sroni | piirvavaduttaramamsam | 
9.4 rajjvà và vimdyottaravedinydyena ve nunã vimimite?* | 


9.5 sapaksapucchesu uidhabhyase pacaye ca vidhasaptamakaranim puru- 
sasthaniyam krtvā viharet | 


*4 pravardhayati, BK. 
65 fankum, S, Gr. 

66 Gntat, MU. 

87 aparasmin, not in D. 
os Not in Gr. 

© Not in Gr. 

70 caturasra, D, Gr. 

п Not in D. 

72 mimite, Gr. 
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9.6 karandnistakandm purugasya paficamena karayet | tàsamevaikato" dhyar- 
dhastadduitiyam | £arusasya райсато bhaga ekatah pradesa ekatah tattrtiyam | 
sarvatah pradesastaccaturtham | samacaturasrah pancadasabhagiyastatpanca- 
mam | 

9.7 ürdhvapramánamistakünam janoh pañcamena karayedardhena nàkasadam 
pancacodandm™ca | 

9.8 yatpacyamandnam pratihraseta™ purisena — tatsampürayedaniyatapari- 
manatvat purisasya | 
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10.1 upadhdne’ dhyardhà dasa purastat praticiratmanyupadadhati | dasa 
pascatpracih | pafica файса paksagrayoh | paksapyayayosca visayah tàsamar- 
dhestakamatramt paksayorbhavant: | pafica файса?® pucchaparsvayordaksina | 
udicisca | 

10.2 pucche pradesamupadhaya sarvamagnim pancamabhagiyabhih praccha- 
dayet | 

10.3 paricadasabhagiyabhih samkhyam pirayet | 

10.4 aparasminprastare’ dhyardha dasa daksinata udicivatmanyupadadhati | 
dasottarato daksina | yathà prathame prastdre paksau tathà puccham | yatha 
puccham tathà paksau | viparita apyaye | 

10.5 sarvamagnim paficamabhagiyabhih pracchadayet | 

10.6 pafcadasabhagiyabhih samkhyam pürayet | vyatyasam cinuyádyavatah 
prastàramscikirget | 

10.7 райса citayo bhavanti | pancabhih purigairabhyühatiti purisantà citih 
arthantaratvatpurisasya | 

10.8 janudaghnam”™ sáhasram" cinvita prathamam cinvanah | nàbhidaghnam's 
dvisahasram dvitiyamásyadaghnam trisahasram trtiyamuttaramuttaram јуйуйт- 
sam | mahantam brhantamaparimitam svargakdmascinviteti vijfiayate | 


= =P 


10.9 dvisahasre dviprastaràscitayo bhavanti | trisahasra triprastarascaturtha- 
prabhrtisvaháregu nityamistakaparimànam | 
10.10 vijfdyate ca na jyayamsam citua kaniyamsam cinviteti?® | 


13 pañcacüdanóm, MU. 

74 pratihrasita, MU; pratihraset, D. 
75 Once in S. 

78 -daghnim, MU. 

77 Missed in D. 

?8 This whole line not in Gr. 
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11.1 caturasrãbhiragnim cinuta?° iti vijfüayate | samacaturasra anupa*- 
padatvacchabdasya | 

11.2 pãdamdtryo bhavanti aratnimatryo bhavantyürvasthimatryo bhavantyan- 
ükamátryo bhavantiti vij ñayate | 

11.3 caturbhagiyamanitkam | paficama*bhdgiyaratnih | tathorvasthi | 

11.4 päādestakā pàdamatri | tatra yathakami sabdarthasya visayitvat | 
11.5 upadhdne’ stavastau padestakascaturbhagiyandm paksdgrayornidadhyat | 
sandhyosca tadvadatmanam sadangulavetah® / fronyamsegu castau pracih 
praticisca | 

11.6 sandhyantarale pafticabhagiyassapadah®* | 

11.7 pucche pradesamupadhaya sarvamagnim caturbhagiyabhih pracchdayet | 
11.8 padestakabhih samkhyam pürayet | 

11.9 aparasminprastàre риссһаруауе paticamabhagiya® visayah | tà àtmani 
caturdasabhih padairyathdyogam upadadhyat™ | 

11.10  sarvamagnim paficamabhagiyabhih® pracchadayet | 

11.11 pddestakabhih samkhyám pürayet | vyatyadsam cinuyddyadvatah prastá- 
ramscikirset | 


12 


12.1 ekavidhaprabhytinam karaninam dvadasena trayodasenetistakah karayet | 
padestakasca | vyatyasam cinuyadyávatah prastaramícikirset | 

12.2 ekavidhaprabhrtinàm prathamahdrena dvitiyena trtiyeneti yoyujyeta | 
sarvesam yathā srutisamkhya tathordhvapramanam | 


12.3 kàmyà gunavikarah gunasastratvat | 

12.4 praugam® cinvita bhratrvyavaniti vijfüayate | 

12.5 ydvanagnih sdratnipradeso dvistavatim bhimim caturasram krtva 
pirvasyah Rara nyã ardhacchroni** pratyalikhet | sa nityà praugam | 


9 cinvite, D. 

80 anupadatvac, D. 

81 paftcabhagiyah, D. 
82 sadangulopetah, BK. 
88 Only padah, D. 

84 garyupa- BK. 

85 hraugacitam BK. 

86 -chronim MU. 
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12.6 karanani cayanamityekavidhoktam | praugà istakah kārayet | 

12.7 ubhayatah preugam cinvita yah kamayeta prajatan bhratroyánnudeya 
hratijanigyamò nãniti vijfiayate | 

12.8 уаіћа vimukhe íakate | (12.8) | tàvadeva dirghacaturasram®’ vihrtya 
pirvaparayoh karanyorardháttàvati daksinottarayornipátayet | sá*9 nityobha- 
yatah praugam | (12.9) | praugacitoktam | (12.10) / 

12.9 rathacakracitam cinvita bhratrvyavaniti vijfayate | (12.11) / 

12.10 yavanagnih sáratniprádesastàvatim bhümim parimandalam krtvā tas- 
mimscaturasram *®°avadadhyadyavatsambhavet | (12.12) / 
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13.1 ¿asya karanya dvddasenestakah karayet | 
13.2 ¿asam satpradha*vupadhaya fegamastadhà vibhajet | 
13.3 upadhdne caturasrasyavantaradesan pratisraktissampadayet | madhyani- 
tarasmin prastare | vyatyasam cinuyádyavatah prastáramscikirset | 
13.4  dronacitam cinvitànnakama iti vijfiayate | 
13.5 dvaydni tu khalu dronàni caturasrani parimandalani ca | 
13.6 ¿atra yathakamt fabdàrthyasya visayitvat | 
13.7 caturasram và yaya gunasastram | (13.7) / sa caturasrah | (13.8) / 
13.8 pascattsarurbhavatyanuriipatodyeti vijfiayate | (13.9) | 
13.9 sarvasya bhümerdasamam tsaruh | tasya pucchena nirhara uktah | 
(13.10) / 
13.10 ¿asya karanya dvddasenestakah karayedadhyardhah | pádegtakásca | 
(13.11) / 
13.11 upadhane? dhyardhah purastatpraticiratmanyupadadhati | tsarvagre 
Sronyosca ртасіћ | (13.12) | 
13.12 sarvamagnim caturasrabhih pracchadayet | (13.13) / 
13.13  padestakabhih samkhyam pürayet | (13.14) / 
13.14 aparasminprastare’ dhyardhà daksinata udicirátmanyupadadhátyuttara- 
tasca daksinàh | tsaruparsvayordaksina udicisca | (13.15) / 
13.15 sarvamagnim caturasrabhih pracchadayet | (13.16) / 
88 Not in MU. 


89 -caturam- MU. 
90 -bradhà upadhaya MU. 
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13.16 pädeştakābhih samkhyam pürayet | (13.17) / vyatyasam cinuyadyaua- 
tah prastaramscikirset | (13.16) | š 


14 


14.1 samühyam cinvita фаўиКйта iti vijfiayate | 

14.2  samithannivestaka™ upadadhati | 

14.3 diksu catvala bhavanti | tebhyah purisamabl?*?yuhatiti vijfiayate | 

14.4 paricdyyam cinvita gramakama iti vijfíayate | 

14.5  madhyamám svayamatrnnam pradaksinamistakaganath paricinoti | sa 
paricàyyah | 

14.6 upacayyam cinvita gramakama iti vijfiayate | (14.6) / paricàyyenoktah | 
(14.7) | 


14.7 smasanacitam cinvita yah Катауеіа pitrloka rdhnuyamiti vijfiayate | 
(14.8) / 

14.8  dvayáni tu** Kl smasànàni caturasrani parimandalani ca | (14.9) | 
14.9 ¿atra yathàkami fabdarthasya vifayitvat | (14.10) / 

14.10  caturasram và yasya gunasastram | (14.11) | sa caturasrah | tsaruvar- 


jam dronacitoktah | (14.12) | — 
14.11 chandascitam cinvita pafuküma iti vijfiayate | (14.13) / 
14.12  sarvaischandobhiscinuyádityekam | prakrtatrityaparam | (14.14) | 
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15.1 Henacitam cinvita suvargakama iti vijfíayate | 

15.2 vakrapaksgo vyastapuccho bhavati | pascatpranudihat: | purastatpratya- 
fudühati** | evamiva hi vayasám madhye paksanirnamo bhavatiti vijfíayate | 
15.3 »yavanagnih sáratnipradefah saptavidhah sampadyate | pradesam catur- 
thamatmanascaturbhagiyascastau | tàsam tisrah Sirah | itaratpaksayorvibhajet | 
15.4 paficdratnih purusah | caturaratnirvyayamah | caturvimsatyangulayo" 
ratnih | tadardham pradesa iti klrptih | 

15.5 ardhadatama aratnayo’ ngulayasca caturbhagona paksayamah | 


91 -evestaka MU. 

92 -abhyudühatiti MU. 
93 Not in MU. 

94 -udühati not in D. 
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15.6 dvipurusam rajjumubhayatah pasam® karoti madhye laksanam | paksas- 
yaparayoh kotyorantau niyamya laksanena prücinamáyacchedevam purastat | sa 
nirnãma | (15.6) | etenottarah pakso | oyakhyatah | (15.7) | 

15.7 dima dvipurusdyamo’ dhyardhapurusavyasah | (15.8) | 

15.8 риссће? rdhapurugavyásam purusam praticinamáyacchet | tasya daksinato’ 
nyamuttaratasca | tavaksnayd vyavalikhet | yath@ rdhapuruso’ pyayesyat | 
(15.9) / 

15.9 Sꝛragyardhapuruge na caturasram krtvā pirvasyah karanya ardhattdvati 
daksinottarayor®® nipātayet | (15.10) / 


16 


16.1 apyayan prati Sronyamsadnapacchindyat | evamiva hi Sena | 

16.2 karanam purusasya paficamayámam sasthavyásam karayedyathayogana- 
tam tatprathamam | 

16.3 te dve praci samhite | taddvitiyam | 

16.4 prathamasya sadbhagamagtama? *bhagena vardhayet | yathàyoganatam?? 
tattrtiyam | 

16.5 caturbhagiya’ dhyardha | tasyascaturrbhagiyamatramaksnaya bhindyat® | 
taccaturtham | 

16.6  caturbhàgiyardham paficamam | 

16.7 tasyākşnayā bhedah sastham | 


16.8 purusasya bañcamatt°bhazam dasabhdgavydsam praticinamdyacchet | 
tasya daksinato’ nyamuttaratasca | tavaksnaya daksindparayoh™ kotyorali- 
khet | tatsaptamam | 


16.9 evamanyat | uttaram tüttarasyáh kotyalikhet tadastamam | 
16.10 caturbhagiyaksnayobhayato bhedo navamam | 
16.11 upadhane sastth sastih paksayoh prathama udicirupadadhyat™ | 


16.12 pucchaparsvayorastavastau sasthyayastisro’gre tata ekam tatastis- 
rah tata ekam | 


9š patam MU. 

95 daksinayor- MU. 

9? -astabhdgena MU. 

98 -natena BK. 

99 chindyat MU. 

100 poficabhágam, D. 

101 daksinavarayoh, MU. 
102 -nirupadadhyat, D, MU. 
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16.13  pucchapyaye caturthyau visaye | іауоўса os pafcatbpañcamyauanikasam- 
hite | >» & 

! 17 

17.1 $езе даўа caturthyah ron yamsegu castau practh praticisca | 

17.2 Sese са sadoimiatirastau sasthyascatasrah paficamyah | 

17.3 sirasi caturthyau visaye | tayosca purastatpracyau | 

17.4 ¿sa dvifatah prastarah | 

17.5 aparasminprastàre райса райса nirnümayordvitiyàh | apyayayosca trtiyà 
aimanamastabhagavetah' | sese. paficacatvarimsat! 5prathamah pracih | 

17.6 pucchapársvayoh Вайса pafica saptamyah | dvitiyacaturthyoscányataratah 
pratisamhitamekaikam | Sege trayodašüastamyaht ° | 

17.7 Sronyamsesu castau caturthyo dakginà udicisca | fege ca vimsatistrimsat 
sasthya ekam pañcamim | ` 

17.8 sirasi caturthyau tayosca purastaccatasro navamyah | 

17.9 ¿sa dvisataprastarah | 

17.10 vyatyäsam cinuyádyavatah prastaramscikirset | 

18 

18.1 syenacitam cinvita suvargakàma iti vijfüayate | 

18.2 vakrapakso vyastapuccho bhavati | pascatpratudühati | purastatpratya- 
Rudühati | evamivahi vayasam madhye paksanirnámo bhavatiti vij ñ̃dyate | 
18.3 purusasya sodasibhirvimsasatam'’ saratniprádeiah saptavidhah sampad- 
yate | tàsám catvarimsadatmani tisrah sirasi paficadaía pucche ekatrimsaddak- 
sine pakse tathottare | 

18.4 adhyardhapurugastiryagdvavayümata iti dirgha!?*caturasram — vihrtya 
Sronyamsebhyo dve dve sodasyau nirasyet! 9% | catoürimsatparisigyante | sa дпа | 
18.5 #rasyardhaburusena caturasram krivà pirvasyah Катапуй ardháttavati 
daksinottarayornipatayet | tisrah parisisyante tacchirah | 

18.6 purusastiryagdvavayamatah sodasabhagasca daksinah paksah | tatho- 
ttarah | | 

18.7 pakgaàgre*? purusacaturthena catvāri caturasrápi krtvā tanyaksnaya 
vyavalikhyardhani nirasyet | ekatrimsatparisisyante | 


103 tayostu, MU. 

104 -bhadgopetah, BK. 

105 Repeated in BK. 

106 This is followed by pucchadese trayodasastamyasserate in MU, which appears to be part of 
the commentary. 

107 sodasabhirvimgam, MU. 

108 dirgham, MU. 

108 vidrsyet, D. 

110 Repeated in BK, D. 
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18.8 paksügramutsrjiya madhye baksasya pracim lekhamalikhet | paksapyaye 
purusam niyamya purusante nitodam kuryat | nitodatpracinam purusante™ 
nitodam nitodayornanantavalikhet | tatpaksa*namanam | etenottarah рако 
uyakhyatah | 
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19.1 dvipurusam pascddardhapurusam purastàccaturbhàgonah puruga йуйто? 
stadasakaranyau parsvayostah paficadasa parigrhnanti | tatpuccham | 

19.2 sodasim caturbhih parigrhniyat | astamena tribhirastamaiscaturthena 
caturthasavisegeneti | 

19.3 ardhestakam tribhirdvabhyam caturthabhyam™* catirthasaviseseneti | 
19.4 pdadestakam  tribhiscaturthenaikam caturthasavisesardhabhyam сей | 
19.5 paksestakam caturbhirdvabhyam caturthabhyam saptamabhyam™ ceti | 
19.6 paksamadhyiyam caturbhirdvabhyam caturthabhyam dvisaptamabhyam 
ceti | 

19.7 paksagriyam tribhiscaturthenaikam caturthasaptamabhyamekam caturtha- 
savisegasaptamabhyam ceti | 

19.8 paksakaranyáh saptamam tiryañmani purugacaturtham ca™parsvamani | 
tasyaksnayarajjva Rara nam prajrmbhayet™*/ paksanamanyah saptamena phala- 
Кат namayet | 

19.9 upadhdne catasrah padegtaküh purastacchirast | aparena Straso’pyayam 
файса | piirvena paksapyayavekadasa | aparenaikádasa pürvena pucchapyayam 
файсаратепа paca" paficadaía pucchagre | 
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20.1 catasrascatasrah paksadgriyah paksagrayoh paksapyayayosca visayah | 
20.2 tad atmani catasrbhiícatasrbhih sodasibhiryathadyogam paryupada- 
dhyāt™ | 

20.3 catasrascatasrah paksamadhyiyah paksa madhyayoh | (20.3) | pakses- 
takabhth pracibhih paksau pracchádayet | (20.4) | 

20.4 avasistam sodasibhih pracchádayet | antyd bahyavisesa anyatra firasah | 
(20.5) / 


112 Not in D. 

113 -5aksi-, MU. 

135 Not in D. 

114 saptabhyam, S, D. 
115 Not in MU. 

116 projambhayet, MU. 
1? Not in S. 

118 nhadadhyát, S. 
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20.5 aparasminprastare purastacchirasi dve sodasyau bahyavisese upadadhyat | 
te’parena dve visaye abhyantaravisege | (20.6) | 

20.6 dvabhyamardhestakabhyam yathdyogam paryupadadhyat | bahyavi- 
Sesabhyam parigrhniyat | (20.7) | 

20.7 tma karaninam sandhigu sodasyo bahyavisesa upadadhyat | (20.8) | 
20.8 catasrascatasro’ rdhestakah paksagrayoh | paksestakübhirudicibhih 
paksau pracchadayet | (20.9) | 

20.9  tisrastisro’ rdhegtaküh pucchaparsvayoh | (20.10) | 

20.10  avasistam sodasibhih pracchádayet | antya bahyavisesa anyatra pucchat | 
(20.11) / 

20.11  yaccaturasram tryasram"?? và sampadyetardhes takabhih padestakabhirva 
pracchádayet | (20.12) | anukah paticadasabhagiyanam sthane | (20.13) | 
20.12  oyatyásam cinuyádyavatah prastaramícikirset | (20.14) | 
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21.1 kankacidalajaciditi Syenacita* vyakhyátau | 

21.2 evamiva hi Syenasya vargiyümsau paksau pucchádvakrau samnatam 
puccham dirgha atma@ mandalah fira$ca | tasmacchrutisamarthyat | asirasko 
va’ namnanat | 

21.3 vwjfiayate?? ca | kankacitam Sirsanvaniam cinvita yah kamayeta sasirso’ 
musmimlloke sambha'**oeyamiti vidyamane katham brüyat | 

21.4 prakriau vakrau paksau samnatam puccham vikdrasravanddyathapra- 
krtyatma’ vikarat'** | 

21.5  yatho'** etacchyenacitam cinviteti yavadàámnatam** sariipyam tadvyakh- 
уйат | 

21:6 = tristavo’ gnirbhavatityasvamedhe vijfüayate | 

21.7 tatra sarvabhyaso’ visegat | 

21.8 dirghacaturas$ranaàm samasena paksapucchanam samasa uktah | 

21.9 ekavimso’ gnirbhavatityasvamedhe vijfiayate | 

21.10 ¿atra purusabhyaso naratnipradesanam samkhyasamyogat samkhyása- 
myogat | 


119 átmanah karaninam, MU. 

120 fryasri, D. 

121 cita, D. 

122 Not in D; jñayate, MU. 

123 bhaveyam-, S. 

124 *yküráfravandt, S. 

135 atho, MU. 

115 Gmnanam, S; йтпапазйтйруат, MU. 
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1.1 rajjusamásam vaksyamah | 

1.2 same sankum nikhaya sahkusammitayà rajjvà mandalam parilikhya yatra 
lekhayoh sankvagracchayà nipatati tatra sankit nihanti sā praci | tadantaram 
rajjvübhyasya pasau krtvà sankvoh pasau pratimucya daksinayamya madhye 
Sankuemevamuttaratah sodici | 

1.3 rajjvantayoh pasau karoti | fronyamsanirafichanasamkhyasamásabhangegu 
laksanani | pracyantayoh Sankü niſianti | fronyoramsayosca? | faükooh pasau 
pratimucya nirafichanena grhituà daksinapirvdm disam haranti | evamuttaratah] 
viparyasyetaratah | sa samadhih sarvatra | 

1.4 pramánamabhyasyabhyásacaturthe laksnam karoti tannirafichanam | 
aksnaya tirya&mánisega | 

1.5 pramānārdham vabhyasyabhyasasas thet laksanam karoti tannirafichanam | 
aksnaya tiryahmanisesah | 

1.6 pramandrdhe samacaturasrasya Sankuh | Sastravadardhe dirghacaturas- 
rasya | fakatamukhasya сайат | 

1.7 etena pragvamsavedimanan vyakhyatani | salamanam ca | tatrodici 
pracivat | sadasascaivam | 

1.8 aparimitam pramanadbhiyah | 

1.9 pramdne Sastram pramanam nirhasavivrddhyoh® | yogasca | 

1.10  ziarasyavitrtiye daksinata ityetadvaksyamah | gàrhapatyahavaniyayoran- 
taralam sadhdhà saptadha vdgantusamam tredha vibhajyaparavitrtiyalaksa- 
nena daksinayamya tasminnagnih | viparyasyottarata utkarah | 

1.11 afivantaratribhàgo? nayà rajjvà purvardhe samacaturasram krtvà sron- 
Jàmagnih | viparyasyottaramsa utkarah | 


2 


2.1 añgulat rathasammitayáh ртатапат | tatrastasitisatamisa | catuhsata- 
maksah | sadasitiryugam | catvaro! stakah Samyã | 


1 fankum, P. 

2 fankurevam, P. 

3 fronyamsayo, P. 

4 vàbhyásagasthe, P. 
5 -vivrdhyoh, K. 
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2.2 paitrkyam dvipurusam samacaturasram kytva karanimadhye Sankavah sa 
samadhih | . 

2.3 karani tatkarani tiryahmani parsvamanyaksnaya сей rajjavah | 

2.4 padam tiryahmani tripadd parsvamani tasyaksnya rajjurdasakarani | 
2.5 evam dvipada tiryanmani satpada parsvamáni іаѕудЕупауа rajjuícatvar- 
imSatkarani | 

2.6 upadistam yugapramanam samyapramadnam ca darsanat | 

2.7 dirgha*catura$rasyáksnayá rajjustiryahmani parsvamani ca yatprthag- 
bhüte kurutastadubhayam karotiti ksetrajñanam | 

2.8 samacaturasrasyaksnaya rajjurdvikarani | 

2.9 karanim trtiyena vardhayettacca svacaturthendtmacatustrimsonena savisesa 
iti visegah? | 

2.10 pramã gam tiryak dvikaranyayamastasyaksnaya rajjustrikarani | 

2.11 trtiyakaranyetena vyakhyata | pramanavibhagastu navadha karanitrtiyam 
navabhagah | navabhagastrayastrtiyakarani | 

2.12 sautramanyam prakramartha | trtiyakarant samásárthà | 

2.13 tulyapramadndndm | samacaturasránümuktah samdasah | nanapramana- 
samase  hrasiyasah karanya — vargiyaso pacchindyattasyaksnaya | rajjurubhe 
samasyatiti samasah | 


3 


3.1 caturasráccaturasram nirjthirsan_yavannirjihirsettavadubhayato’ pacchidya 
fahkü* nikhdya parsvamanim krtvà parsvamanisammitamaksnayam tatropasam- 
harati, sa samase’ pacchedah, sa karanyesa nirhrasah | 

3.2 dirghacaturasram samacaturasram cikirgan madhye tiryagapacchidyanyata- 
radvibhajyetaratpurastaddaksinataScopadadhyacchesamagantuna purayetiasyokto 
nirhrasah | 

3.3 atidirgham cettiryahmanyapacchidydpacchidyatkasamasena samasya Segam 
yathàyogamupasamharedityekah samasah | 

3.4 samacaturasram dirghacaturasram® cikirsan тааћуе? ksnaya? pacchidya 
tacca vibhajyanyataratpurastaduttaratascopadadhyadvisamam cedyathayogamu- 
pasamhareditt vyasah | 

3.5 pramanam catura$ramádesádanyat | f 

3.6 dvipramana catuhkarani tripramũ na navakarani catuhpramana soda- 
fakarani | 

3.7 уйоаіртатӣтӣ rajjurbhavati tàvantastávanto vargd bhavanti tánsamasyet | 


9 caturasrasyaksnaya, P. 
7 iti visesah, P omits. 

8 faükum, P. 

? P omits. 
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3.8 ardhabramanena pãdapramãnam vidhiyate | trtiyena navamo! míah | 
caturthenasodasi kala | 

3.9 ¿sa nirhrasastasya purastaduktam Sastram | 

3.10 ydvatpramanda rajjurbhavatiti vivrddhe hraso bhavati | 

3.11 caturasram mandalam cikirsganmadhyadamse nipatya parsvatah parilikhya 
tatra yadatiriktam bhavati tasya trtiyena saha mandalam parilikhet sa 
samadhih | 

3.12 mandalam caturasram ctkirsan viskambham paficadasabhàgan krtva 
dvavuddharecchesah karani | 


4 


4.1 dronacidrathacakracitkankacitpraugactdubhayatah praugah samuhya- 
purisa ityagnayah | 

4.2 drone yavanagnih sapaksapucchavisesastavaccaturasram krtvà dronadasa- 
mavibhago vrnt' amityeke | taddasamenapacchidyapacchidyaikasamasena samasya 
nirhrtya sarvamagnim tathākrtim krtvà purastátpascadvopadadhyát| mand ale 
pyevam | 

4.3 prauge yavanagnih sapaksapucchavisesastavaddvigunam caturasram krtvà 
yah purastatkaranimadhye sankuryau ca íronyoh so ' gnih | 

4.4 ubhayatah prauge tavadeva dirghacaturasram krtvà karanimadhyesu'? 
Sankavah sa samadhih | 

4.5 praugamcaturasram cikirsanmadhye praficamapacchidya viparyasye'tarata 
upadhaya dirghacaturasrasamasena samasyet sa samadhih | 

4.6 ubhayatah praugam cenmadhye tiryagapacchidya pürvavatsamasyet | 

4.7 etenaiva trikarnasamáso vyakhyatah | paficakarnánam ca | prauge’ pacchi- 
dyatkakarnanam™ | dvikarnaném samacaturasre ' pacchidya!* | 


5 


5.1 uttaresu purusoccayenaikasatavidhadityetadvaksyamah | 

5.2 ddyo 'gnirdvigunastriguno bhavatiti sarvasamasah | 

5.3  ekavimíatividho bhavatiti purusabhyasah** | 

9.4 purusdbhyase yavanagnih sapaksapucchavisesastavaccaturasram krtvà tas- 
minpurusapramánamavadadhyat" | | 


10 faturthena, P. 

11 ortta, P. 

12 -madhye, P. 

13 viparyasyotarat, P. 

14 -ekakarnánám, Р omits. 

15 P, omits dvikarnánám samacaturasre’ pacchidya. 
16 furusobhyásah, P. 

1" upadadhydt, P. 
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5.5  samastam paficadasabhagankrtvà dvüvekasamásena samasyet sa purusah | 
5.6 paiicavibhagena brhati tasya dasamavibhagena padamatri bhavatiis | 

5.7 purusam và paficamenobhayato "pacchidya paficavibhàgan samasya trtiyam 
nirhrtya tasmin purusapramane "vadadhyádityaparam | 

5.8 paficadafavibhágo ’stangulam | 

5.9  paficáratnirdafavitastirvimsatisatatgulah purusa ttyetasmad® doadasan- 
gulam padamiti® са? | 

5.10 purusam và sapta?*menobhayato pacchidya saptabhàgàn samasya sasapta- 
mabhagamangulam nirhrtya purusapramane ?vadadhyadityaparam | 

5.11 naratnivitastinim samaso vidyate samkhydyogaditi Sruteh | 


6 


6.1 yathadgni vedistakapramanam varddhata ityetadvaks yamah | 

6.2 ya karani caturdasaprakramansanksipati trimsca prakramasaptamabhagan 
sa ekasatavidhe prakramah | 

6.3 dvitiye và saptasu prakramesu prakramamavadhdya tasya saptama- 
bhagena prakramarthah | 

6.4 prakramena và saptamabhagena prakramarthah®* | 

6.5 evam™aikasatavidhat | 

6.6 ndntahpatyagaérhapatyayorurddhirbhavati távadeva yonirbhavati па vai 
jatam garbham yoniranuvardhata iti Sruterorddheratyantam pratisedhah | 

6.7 yãvatpramānāni samacaturasranyekikartum cikirsedekonani tani bhavanti 
tiryagdvigundnyekata ekadhikani tryasrirbhavati tasyesustatkaroti | 

6.8 yathayüpam vedivarddhanamityetadvaksyamah | 

6.9 ya rajjurekadasoparavan sanksipati dasa са rathaksümstasyà | yascatur- 
vimso bhagah sa prakramah | 

6.10 tena vedim nirmáya?* dvadaséngulam purastadapacchidya tadyiipavatya- 
cchankoh purastatpraficamavadhaya tasmin yüpanminoti | 

6.11  parífvayorvà ’rdhamantarvediti Sruterarddhakaniti | 

6.12 eke prathamottamau prakrtivat | 

6.13  saisa sikhandini vedih*® | 


18 P, omits tasya dasamavibhàgena padamatri bhavati. 

19 P. omits ityetasmdd. 

20 P gives after padam, purusamityetasmátpurugüdvijfieyam. 
21 P. omits ca. 

22 файсатепа, P. 

23 P. gives á in place of prakramárthab. 

24 P. omits evam. 

25 P. gives mithunam yávat yad in place of nirmáya. 

36 P. omits saisa sikhandini vedih. 


` MANAVA-SULBASUTRA 
1 


1.1 athatah sulbam vyakhyásyamah | 
1.2 rajjum pasavatim ѕатат nirayatam prsthyam yatharthamupakalpayet | 
1.3 antarena citrasvati Sravanapratisrava nau krttikapratikrttike tis yapu- 
narvasü ca pragdeso’yam yugamdatroditayoh pasañca | 
1.4 darsikyah fayah sattant sapta saptadasaiva tu | 
ekam dve pafica tairmitvà samaraih parilekhayet |] 
1.5 amsácchronau rajjvantam pratisthapya prácim?anulikhedamse pratis thàpya 
praticim samare rajjvaniam pratisthapya $roneradhyamsadanulikhet | 
1.6 evamuttaratah purastatpascacca | 
1.7 aratniscaturasrastu pürvasyagneh kharo bhavet | 
rathacakrakrtih pascaccandrardhena tu daksine || 

1.8a madhyat kotipramanena mandalam parilekhayet | 

atirtktatribhdgena sarvam tu sahamandalam || 
1.8b caturasre’ ksnaya rajjurmadhyatah samnipatayet | 

parilekhya® tadardhenardhamandalameva tat || 
1.9 sarhapatyahavaniyavantaraé rajjum nimaydparasmimstrtiye laksanam / 
madhyat turiyamutsrjya laksanam pasantau samahrtya daksinato daksgina- 
gnerlaksanam | 
1.10 etadeva viparyasyottarata utkarasya laksanam | 
1.11 ydvalpramd nd rajjuh syattavadevagamo bhavet | 

agamardhe bhavecchankuh sankorardhe nirafichanam | 


1.12 samantacaturasrani vidhiresah prakirtitah | 
2 
2.1 astasitih Satamisa tiryagaksascatuhsatam | 
sadasitiryugam casya rathascarakya uccyate |] 
2.2 dm laksanam mitvà satsu navasu ca laksane | 
tricatudrimsake paso’ ngulanam niyogatah |] 
2.3 esa vedih samakhyata carakya* rathasammita | 


aindragnasya pasoresd pasusvanyesu satsaya / 


1 sastani, N. 

2 prücinamu-——in L, N, ASB. 

3 parilekhyasta-—, not in L, N, ASB. 
* cárakye, ASB. 
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2.4 pracyardhah sadarainth syádardharainernirafchanam | 
ardhe Sroni tato? rdhe? msavadhyardha iti pasuki |] 

2.5а pasadardhasaye Sront dvayoh prsthyapara dvayoh | 
pracyardhastu tato ’dhyardhe tato ’dhyardhe nirafichanam || 

2.5b ardhe mo dhyardha evanyastato ` dhyardhe msd uttarah | 
aratnau tu tatah paso vedi maruti vàrüni || 


2.6 sarvà dasasaya rajjurmadhye cásya* niráfichanam | 
pracyardham paficame kuryaddikkug tha рашк smrta || 
2.7 Sarva saptasaya rajjurmadhye casya пиййсһапат | 


pracyardham paficame kuryaddikkug thà paitrki smrta |] 


3 
3.1 bràgvamsam dasakam kuryatpatnisalam catuhsayam | 
pragvamsattrisu vedyanto vedyantat prakrame sadah || 
3.2 navakam tu sado vidydccatvarah sadaso *ntaram | 
catvarastrika havirdhanamardhad‘asastadantaram || 
3.3 padam yiipavate mitvà Segamauttaravedikam | 


agnidhram sadaratnyeva sattrimsatprakramà rajjuh || 
3.4 lakşıkā dvddasa tika | vedisadohavirdhanani  minotyevanupurvasah 
paficadasakamekavim$sakam? trikamaparam | parato? parastriko dvadasasu ca 
pasada ucyate | some тајји nimünamuttamame? | 


3.5 tripadà pàrsoamáni syattiryahmáni padam bhavet | 
tasyaksnaya tu уй rajjuh kuryaddasapadàm taya || 
3.6 pasadardha’caturdase navake tu tatah punah | 


ardhacaturdasah pāśah sadasaschedanamuttamam® J| 
3.7 ттйуа тајјит dasabhi | rathaksaireküdasabhiscoparabudhnamátra- 
istasyascaturvimsatibhagadheyamekadasinim prativedimahuh | 
3.8a stkhandini cetkartavya vedyantaddoyardhamuddharet | 
astangulam tadardham syaddevya™vedt prasiddhaye || 
3.8b tam ртайсат tu samikseta tamstu vidyücchikhandinim || 
3.9 paficakam saptam?? сайда ekamekam tatah punah | 
esa vedih samakhyata kaukilyastoatha carake || 


5 carasya, N. 

6 sastha, G., N. 

з paficadasakavimsakam L, N, ASB. 
8 nimámanuttam, N. 

? padadardham caturdase, G, N. 

10 -uttaram, G. 

11 syaddevyo- L., N.; syaddayo-. ASB. 
12 saptakam, N. 
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4 
4.1 janmana rogahino và yajamāno bhavedyadi | 
katham tatra pramanani prayoktavyani kartrbhih || 
4.2 tun dam puskarandlasya sadgunam parivestitam | 
trihdyanya vatsataryà valena samamisyate || 
4.3 trayastrihayanivalah sarsapardham vidhiyate | 
dvigunam sarsapam prahuryavah sarsaparam || 
4.4a angulasya pramanam tu sadyavah parsvasamhitah | 


dasangulastu pradeso vitastirdvddasangulah || 
4.4b dvivitastiraratnih syaduyayamastu catuhíayah | 


4.5 vimsatisatangulatah purusah svaih svairanguliparvabhih | 
atha cetprapadotthanah pancavimsasato bhavet || 

4.6 triyavam krsnalam vidydtis manam vidyat trikrsnalam | 
anena kysnalapramanena niskamahuscaturgunam || 

4.7 purusasya trtiyapancamau bhagau tatkaranam punasciteh | 
tasyardhamathaparam bhavettricitikamagnicitiscet || 

4.8 astdvastau sammitā citirastatkadasika ca madhyamá | 


vyatya' 5savatirubany'*asedastau dvadasa cottama citih |] 
5 


5.1 athata uttarestakam uyakhyasyamah | 

5.2 ürdhabáhunà yajamünena venum vimimite | 

5.3 tatsamo ’nyatarah saratnirdvitiyastasya puruse laksanamaratni vitast- 
yoscobhayorardhapuruse | 

5.4 sirasi parisrite yupdyavasisya Sesamanurayju purusau samdhaya 
файсайруа Sankum vinihanti tayoh samdhavardhayosca | 

5.5 yavabhito madhyamam sankum tayorvenü nidhaya daksinatah purusa- 
samnipate todam karoti | 

5.6 madhyame sankau venum nidhàyadhyadhi todam hrtvà daksinatah puruse 
Sankum nihanti | 

5.7 purve $айКаи venum nidhaya dvitiyam daksinatah purastátpurugasamni- 
pate Sankum nihantyardhe caivam pascat | 

5.8 etenottarardho vyakhyatah | 


13 vidyattam, G. 
14 dropped in N. 
15 yyáyámavati, N. 
16 yudanya, N. 
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5.9 daksinasya vargasya yavabhito madhyamam т tayorve nu nidhaya 
daksinatah purusasamnipate todam karoti | 

5.10 madhyame sankau venum nidhayddhyapi? todam hrtvā daksinatah 
sdratnau Sankum nihanti | 

5.11 yah sáratnistam madhyamasya piirve midháya dvitiyam daksinatah 
purastatsGratnimardhapurusena samnipátya ѕаћкит nihantyevam pascat | 

9.12  etenaivottarapakgo vyakhyatah | 

5.13 puccham | savitastiraratnisthane | 

5.14 pirvasya purastadardhapurusena paficangya giro vimimite | 


6 


6.1 wydyamasydstamamekatasturiyamekata ubhayatasturiyam ca te gárhapa- 
tyaciteh karane | 
6.2 purusasya dasamena bhagena prathamam catura$ram karanam karayedda- 
samamekato’rdhamekatastadduitiyam  dasamamekato’ dhyardhamekatasiattrti- 
yamubhayatasturiyam taccaturtham | 
6.3  tàsámutsedhastrimsatpaficamabhàügenanyatra. nakasadbhya"Sca citdabhya 
rtavyabhyo lia madhyamayam pancamasasthibhyasca vaisvadevibhyasta ardho- 
tsedhah' | 
6.4 purisamantardhayottardmupadadhyadganasamsargayavicchedaya | 
6.5 gariestipadadhyadyadanyadistakabhyah | 
6.6 tatra sloko bhavati | 

ukhayah pasusirsanam kürmasyolükhalasya ca | 

srucoh® kumbhestakanam ca caros*caivavatankhanet |] 
6.7 pratidisamupadadhyadatmani madhye pracih sirasi pucche paksayosca- 
tmanyapyayesu” samam vibhajyottardmuttaramapyayasamhitam pürvüparadak- 
sinottara visayavacanddanyaccatasrah purastatpancartavya*bhyah paícaccotta- 
rapurve cardhe garhapatyasya | Sesam caturasrabhih | 
6.8 ¿14 eva daksinottara dvitiyasyam | sesam caturasrabhih | 
6.9 уаіһа prathamaivam trtiyà paficami và'^ yathā dvitiyai?**oam caturthe | 
tena dharmena vatyásam cinuyat | 


Y .adhyadhi, N. 

18 -satyamea, N. 

19 pürvotsedhá, N. 

20 srucam, L, N; sruco, ASB. 
21 caroscai-, G. 

22 _apyayesu, G. N. 

23 purastatpracirutavya-, L., N. 
24 ca, N. 


35 caturthyai, N. 
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6.10 athetarinagnidhriyadin navanava padani karotyekaikam madhye’ smána- 
magnidhriye | саіоат catvàri turiyàmi pratidiíam hotriye | catasro "vdhàh 
kusthasu brahyanachamsya | itaresam dve dve adhyardhe madhye pracih | sadeva 
marjaliye pasusrapane ca | 

6.11  vimsatimadhyardhàh praciramsayordadyacchronyoh pucche ca vimíatim 
dvàdasa dvadasa purastatpaksayoh pracih pascdcca pañca райса codicirabhitah 
sirasi | 5еѕат caturasrabhih | 

6.12 vimsatim. $ronyamsapaksegüdicirdaksinatastathottarato dvitiyasyameka- 
dasaikadasabhitah pucche pafica pafica pracirabhitah Sirasi | Segam catura- 
srabhih | 

6.13 уаіла prathamaivam trtiya райсаті ca уаіћа dvitiyaivam | caturthye- 
tena dharmena vyatyasam cinuydt | 

6.14  irirupasatsu dve pürvasyam tisro madhyamayam satsu yalhànupürvena 
dvadasasu vyatyasam citipurise karoti | 

6.15 etena dharmena samvatsaratsamam vibhajya janudaghne ’sya dvigunam 
trigunamuttaresam caikamuttarámuddhatyabhyáyanam?s vardhayátiriktà upada- 
dhyat | 

6.16 mantradyabhimarsanantam tatpurusasya laksanam | 


7 


7.1 darbhastambam puskaraparnam rukmapurusau hiranyestakam sarkaram 
svayamalrnnam dirvestaka naivaramitt madhyam (à paficamásram svayama- 
trnnàyà abhitastam madhyam) | tasminkumbhegtakà yd madhye daksinottare ca 
srucavanüpamadhyegu Sesah | pascatsvayamatrnnayah kulayinim doiyajusca 
vamsayoh parsvasamhite dviyajuruttare  purastadretahsicau? dve | daksine 
tasminvamse duitiyamytavyam ca purastaccaturthe loke retahsicam?? visvajyotisam 
mandalamrtavyam gharmestakamasadham kirmam vrsabhamiti práficamuttare 
vamse daksinatah purastatsvayamdatrnndyah файса® mulükhalamusalamuttara- 
pürve cokham madhye Strasam® strobhih samhitamupadadhat | 

7.2 tasyah pascdtpurusasirasah purusacitimupadadhatt —_sattrimsatam 
praticis*trivargena Sronyam | 


— . ыз Ыш з 
26 _muddhartabhyamnyanam, L. N.; -muddhatiabhyámnyanam, ASB. 
27 -sincau, N. 
28 -sincam, N. 
29 prüjica, С. 
30 firastàm, N. 
31 pratyañca, N. 
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7.3 tatra sloko bhavati | 

tisro grivah sadamsa?*yordve dve bahvornavatmani | 

janghayoru pafica paícádasmánam**ekaikam panipadayoh |] 
7.4 astavathapasyah samam vibhajya vamsesu navamenavame pranabhrtah 
purastaduttare vamse prathamam pascaddaksine daksinatah pürva uttaratah 
pascaddaksinatah svayamátrnnaya dvitiye paficamamanüpegu samyato navame 
timatra yatha pranabhrtah purastaddaksine vamse prathamam pascaduttare 
daksinatah pascdduttaratah pirva uttaratah pascaddakginatah uttaratah** 
svayamatrnndaya dvitiye paficamam | vaisvadevyascanitipesu pratidiséamuttarapür- 
рези vamsesvadya | daksinottare са samyanyavapyaye | tayorvamsayoradyat 
purastadvatharvasirah | 
7.5 хатат vibhajya vamsesu Sirah paksapucchani prathamesu vamésesu 
lokanvianiyat | 
7.6 sirasi prathame vamsa uttarémuttaramitaresam paksapucchanam caturthe 
paksayoh prácih риссће?5 codicirlokestaka upadadhydcchesah pascatsvayama- 
trnnaya ekaikam ритоат samhitam | daksine vamse vatsvadevyádya uttare са 
purisadyah | 
7.7 gayatram madhye sirasi rathantaram byhadyajfiáyamiti yathàámnátam | 


8 


8.1  doitiyayám purastatsvayamátr nnàyah prathamadoitiyatrttyesurtauya обуа- 
руй apasya iti yathasamkhyam | tisrastisro dakstnesu vamsesu daſtęi nottarã dve 
dve uttarasyottarayornavame’ bhitah $egà yathapasyah?s | 

8.2 туйуйуйт dasa dvādaśa navame’ abhito | astame sapta purastátpascacca 
samicirabhitah soayamatrnnaya ardhotsedhà astau nánamantrà uttamayam và | 
8.3 caturthyamekaikam navamenavame’ bhitah purastaduttarasya | vamsasya 
madhye prathamam vyatyüsamitarà | evameva sprtah purastaddaksinasya vamsa- 
sya madhye prathamam vyatydsamitarah | satsaptasta®’mesu daksinato yug- 
mayugma uttaratastrivargankuryatsaptadasa daksinatah pancadasottaratah | 
8.4 pañcamyamekaikam pranabhydadhisu Sesam chandasam virajasca yatha- 
timátràh satsaptastamesvabhito yathàsamkhyam | 

8.5 ardhestakabhih pūrayitvā daksinatah pracih stomabhagah pascimasca 
jugma uttaratastrivargdnkuryadekatrimsatam | раѕсаіртаіуайсат trivargena 


32 satfayo- L., N. 

33 a$mánàm, N. 

34 pascaddaksinatah uttaratah, appears in N. 
EL pakse, N. 

36 yathastasyah, N. 

37 satsaptamastamestamesta, N. 
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nakasadam са pascatpurisavatya yavadind sandmnirupasivarirghrtapluta iti 
Jathásamkhyam | turiyani madhye yatha pranabhrto’ timatra madhyamam 
svayamatrnnasamhitamuttarastu vikarnim | 

8.6 iti suparnasya | 


9 
9.1 yavati Sosapakabhyamistaka hrasate krta | 
tavatsamadhikam karyam karanam samamicchata || 
9.2 sada ca trimsakam bhagamistaka hrasate krta | 
tavat samadhikam karyam karanam samamicchata |] 
9.3 ekaikam satamadhyardham tadūtam® sadabhirangulaih | 
tstakanam parimũ nam vaikrtam yadato’ nyatha || 
9.4 navangulasahasrani due Sate sodasottare | 
angulandm parimã nam vyayamasya tu nirdiset || 
9.5 itaresam tu dhisnyandm sarvesameva niscayah | 
ekaikasya sahasram ѕуйссһаіе sannavatih para || 
9.6 ekadasa sahasrani angulanadm Satani sat | 
fatam сайда sahasraénam ksetramagnervidhiyate || 
9.7 prakytam vaikrtam vàpi ksetramardhastamantare | 
paficavimsam Sirah krtvà tatah ksetre samavapet || 
9.8 Satanyastau padonàni padanamiha kirtyante | 
sangasya sasiraskasya kgetram ksetravido viduh |] 
9.9 ütmà catuhsatah karyah paksau trimsacchatau smrtau | 
dasa pucche satam caiva Sirah syat paficavimsakam || 
9.10 ekatrimSas™trayastrimSairvargaih pancasakatrapt | 


asambhavatsu vargesu dvidha bhidyeta istaka || 
9.11 istakahrasavrddhibhyam drdhasu fatakegu'? са | 

matimanistaka bhàgairmantratsamnásayediti || 
9.12 caturasre prstau vàpi paksapucchasirestakah | 

dikto padhanam lokácca tatha lokastu lupyate || 
9.13 adhyatmani ha vijfieyamupadhànam vianata | 

rathantarabrhallokairanyam gayatrayajniyath |] 
9.14 yajusmatinam samkhyà tu saruasam caia niscità | 

ekaikasyüm citau vapi tam me nigadatah srnu || 
9.15a = sadasitih Satam tvadyà dvitiyà dasa saptatth | 

trayodasa trtzyà syacchatam cahurmanisinah || 

38 tadünam, G. 


3? ekatrimSattraya-, L. N. 
40 fatamegu, N. 


9.15b 
9.16 
9.17 
9.18 


9.19 


10.1a 
10.1b 
10.2 
10.3 
10.4 
10.5 


10.6 
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caturthi šatameka syattisrascaivestakah smrtah | 

Satani trint paficasatsatcatva citiruttama |] 

etah sarvà yajusmatyo yabhiragnih prasiryate™ | 

ge gam lokamprnabhistu citinamabhipürayet || 

etah sarvà samamnatah yajuryavatpravartate | 
tadetaddhi sahasram syaccharkarabhih sahocyate || 

età upahitah samyagdhenavastu prajáyante | 
amusminyajamanaya kémanduhyatt sarvasah / 

sastim prajapatim veda yo hi samvatsarah smytah | 
gacchati brahmano lokam nākam bradhnasya vistapam || 


10 


vaisnave ya prameyaya fulbavidbhifca sarvasah | 
samkhyatrbhyah pravaktrbhyo namo bharanio yo mase || 
¿dam bhümya** bhajamahe ya no manakrtamiva | 
yajñiyam manamuttamam vardhamanam sve dame || 
spastà bhumirjuh sankurmauftjam sulbamabandhuram | 
citrádau nakrtih karya tithyrksam varunasubham || 
saroah prāgāyatā vedyah kara nam yaskadehikam | 
ardhenarvasamam sarvamucchedo janu файсакат || 
madhyame ’rdhamrtavyanam nàákasatpaficacüdayoh | 
karanadyarthamuddis$ya ksetramardhastamantarah |] 
anahsiddham havirdhanam patrasiddhah kharah kharah | 
catvalah pasubhih siddho havirbhih ságnikah kharah || 
mandalardham catuhsrakti ratninam vihitah kharah | 
aratnirghana etesam bhuyastve bhüyasibidhau |] 


10.7 pirvascaturvimsatibhage — lekhyascaturvamsairalikhitastu pascimah 
syaddaksine’ stadvigunena lekhyastrimíadbhirüáyamya haretturayam | 


10.8 


10.9 


10.10 


udakprakramya catvdlam famitram prakrame tatah | 
bhiyastatpasubhiyastve vrddhiruttarato bhavet J| 
üyámabahum niksipya® vistarastu tatha prthak | 

so *dhyardham gunayedrasim sa sarvagunito ghanah |] 
ayamamaydmagunam vistàram vistarena tu | 

samasya vargamilam yattatkarnam tadvido viduh |] 


10.11 sravanabhijitorbahulatisyayorva cttrasvatyorantare "psoagninà và | 


41 prasuyate, С. 
42 Ыһйтуй, N. 
$5 ksipya, N. 
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10.12 naktam pracibhaskarasrayamahuh | fankulipte mandale prakparakceti | 
I 11 


11.1 Janmand^* rogahino và yajamàno bhavedyadi | 
katham tatra pramanani prayoktavyani kartrbhih || 
11.2 yadyurutantuh keSovas**trtah sarsapo yavascaiva sadgunitah sadgunito 
bhavati narasyangulam mane taddvadasakam pradesamityahuh | 
11.3 taddvayam —— smrto'ratnih — prakramo'ratnisamah sa — dvihpradeso 
bhaveccitisu | 
11.4 adhyardhangulahinascatvarah prakrama bhavenniyatàh | 
11.5 tatraikddasa yüpascatvárascaturuttarah sattresattre | 
11.6 ¿Kkasyam vedyadmagnidvayamistakariktam bhavati | prthagato vedih 
cetprthagagnih klrptah | 
11.7 vimSatyangulah Satam niyatah paficaratnirnaro dafapado và | hinátiri- 
ktayuktyà dehedehe pramanam tu | 
11.8 sadasitiryugamuktam | ságtádasa | ucyate tvaksastantrasamasamastam 
dvyujam rathamigám vyavasyanti | 
11.9 mandalamatha caturafram mandalam ca yah kurjattasyemam karana- 
vidhim tadvidamudahrtam śrnuta | 
11.10 mandalaviskambhardha*samastribhujadavalambakascatuhsraktih prä- 
gayatatt?tribhagatkarnat sa mandalam bhavati | 
11.11 Ppurusgah purusam kuryáttasyaksnaya duipurusam bhaveccaturastasya- 
pyaksnaya*® dvabhyam và syascatuhpurusam | 
11.12 dvipurusah karani gro ni bahustu dviguno bhavettrimkus thavattryava- 
lambakastato yascaturasre doastamah purusah | 
11.43  vigskambhah paficabhagasca viskambhastrigunasca yah | 
sa mandalapariksepo na valamatiricyate |] 
11.14  dajadhà chidya viskambham tribhaganuddharettatah | 
tena yaccaturasram syanmandale tadapaprathih || 
11.15 caturasram navadha kuryaddhanuhkotyastridhatridha | 
utsedhathancamam lumpetpuriseneha tàvatsamam || 
11.16 — caturaratnir?và narah sikatakarane tvardham bhujah pradisyate | 


44 janma, N. 

45 kefovastrtih, N. 

46 -viskambha G, N. 

47 -yatamtrim-, L. N. 

48 caturastasydpyaksnaya dvábhyàm và syáscatuh purusam | dvipurusah karani front bahustu dviguno bhavet 
not in L, and N. 

49 caturangulam, N. 
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11.17 karandni tato syäh karayettricatuhpancatrirabhiparyasya® yacchubham 
cayanesu vidhih purátanairrgibhiryo bhihitasca nityasah | + 
11.18 parilekhanamdnasamcayairvyatydsyaih parimã nasampadd vedya h 
sarvāh pramanairayamena® ca vistarena ca mimiyat*? | 
11.19 caturasrasampadadyydyamasamapanah smrtā paficangyatha оа 
puratanairyah pürvairrsibhih pradarsitah | 
11.20a yascaisa vidhirmaryakytastatraisa mithunátsamam | 

paficahgi tàvati rajjuryayá sarvam mimimahe || 
11.20b te kankalajasyenam stesam vaksyami laksanam || 
11.21 ¿yam тий yd samayárdhalaksana tatascaturthe  bhavenniráfichanam 
tato’rdhasista vistdrasama cayasya | yattatascatuhkugthamihànayà caret | 
11.22  Ápràcitath?ayamasama* nidadhyátpasau nikhanyadatha madhyam са | 
11.23 unmucya pascadatha madhyame tatpragdaksindyamya mirüfichanena 
vistarato rdhe nikhaneta Sankum | pratyaktathottaramadhyame ca | sa vàsuve- 
disu® | 
11.24 atha mánametacchronyam tu pasoddharanam kriyeta | 
11.25 amsasronyorlikhet diksu lekhah | Sanki®* nihanyatsamaregu tesu | 
tebhyah samantatparilekhayet | 
11.26 yadyaistika nobhau likheta figtau | 
11.27  HPfürve tribhage tvapare ca siddhopasthi® tavutkaradakginágni | 
11.28 athdnyadasya parilekhanam tu madhye bhaveddiksu navangulenet | 


12 


12.1 pramanardham tu sagtay*ünam visega iti satjfütam | 

visesasca bramánam са ртатапаѕудкупауӣз bhavet || 
12.2 pramdndrdhamanyatsyat pdsasasthe sacaturvimse laksanam karoti 
tanniranchanamaksnaya tiryañmani sesah pasddardhasaye Sroni dvds / 
1232 8 cagnidhramthopadisyate | 


50 trayabhiparyasya, N. 

51 sarvdpramaninirayamena, N. 
52 miniyat, N. 

53 bracimathá-, N, G. 

54 -samám, G. 

55 sa vasuvedi-, N. 

56 fanku, N. 

57 siddhaubhasthità, N. 

58 sastyunam, G. N. 

59 ajñayā, G. N. 

o Some portion has been dropped vide N. & G. 
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12.4 agneryadaksnayadmanam tasya сайа tadaksnaya | 
| tadàsvamedhikam vidyadekavimSadvidhaw thava || 
12.5 purugastiryagbhavedyadanudasadhà yo mitah | 
tasya karnena yatksetram vidyádekàdaíam tu tat || 
12.6 ubhau bahü nasaksnam* tu narastiryakiadaksnaya | 
ekoccatanaikasatadbahuvrddhaya®® vivardhayet || 


13 


13.1 avalambakakusthe tu yo bhavetsodasangule | 
| sautramanyà bhavedesa prakramo manakarmani || 


13.2 prakramasya trtiyena saumiki sarparajniki | 
samtrtiyaistribhi$canyaih siddhamauttaravedikam |] 
13.3 caturdasangulo và syatprakramastena saumtki | 


Satairdvadasabhiroapi minuyatpasukémiva || 

13.4 sacaturthe vanam sadbhirnavabhirvatha saptabhih | 

: navabhirvaparam cakram karanardhe na lekhayet || 
13.5 caturgu nivapedesam savitrádisu yo vidhih | 

arune janudaghne nikhanyadadbhistu pürayet || 

13.6 caturasramathapi mandalam dvividham garhapatyalaksanam vyayáma- 
mitam caturbhujam purusardhena tu mandalam parilikhet | 
13.7 vyaydmairtiyamayantam caturasram saptamabhagavisiytam pragaci- 
tamuttarácitam vyatyáse tadathaikavimsakam | 
13.8 purusasya trtiyamayantam caturaíram | sadbhagavistrtam | prathi- 
kasca tadayato bhavenmadhye tena samayato bhavenmadhye tena samastike 
gegau | konau prathikamitau samau tadvistàrakrtau visakhah | 
13.9 sadbhagakriayamo bhaveddvyardhe tu trikonasamsthite*? | 
13.10 caturasravipbànakah prathiko rdham prathikasca yo mitah | 
13.11 Karandni bhavanti mandale catvari pramitàni bhagasah | 
13.12  madhye'sya catasra istakah tatpürvaparayordvayordvayam | prathiko’ 
rdha visanikadvayam punareva punaraiti mandalamardhaprathikadvaye samam 
sampürnam | tadathaikavimsakam | 
13.13  vyatyásamudatmukhena** saha vyatyasyedvetyuttarottaram | 
13.14  adhyardham padyam ca padyardhapadyapadavatpadyardhotsedhamitya- 
hurgayatre karanani ca | 


81 pafaksánám, N. 

82 bahuurddhya, G. 

83 trikonasamsthitam, N. 
55 udanmukhasya, N. 
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13.15 caturgunam dvipurusam rajjum krtvā samahitam | 
sambhagajnatrtodantam patcangim tadvido viduh | 

13.16 madhyamatpafayostodo gàyatramanamucyate | sdratndvardhapuruse | 

caturasrastayà mitah | paksapucchantayorvyddhya gayatrenetaresubhih | 

13.17 ig Sosapakabhyam trimsanmanattu hiyate | 

13.18 ¿atah ksetram tricaturbhagam miruhyádápayecchivam | 

13.19 amsa utiare’mse® ca pracyo dhyardhastu vimsatirdasa® pucche dvirdvà- 

dasakau paksayorabhitah pucche tu pañca deyadh pañca pracih paficadaía 

dadyàcchirasi | caturasiti paksayoh" paficasatam  trimsatamatmani padya® 

bhavanti Satamekonam | pucche' msasronyorvimsatiroimsatih pucche paksayor- 

dasadasahuh | 

13.20  adhyardhà dasa Sirasi prácyudicyo bhavanti | 

13.21 püroobahuta prathama padayujah sarva | dvitiyavagyujo svini | 

13.22 zyatydsam cinuyüdevam janunasya vartmasu | 

13.23 tripada alpaksetra ekacitikascatuh karanayuktah dhisnya bhavanti 

sagnicityamantrah sátiriktàsca | 

13.24 adhyardhastu catasro dve madhye nakulascaturbhagah | 

13.25 ama navamo’ gnidhre | 

13.26  hotriyamatah samvaksyāmo | amsasronyoh padyasraya nakulaka 

bahistisrsu diksvantascaturdasa | padakacaturthah sa yah® pratidisamagtau 

padya diksu vidiksu? | 

13.27 brahmandcchamsye dasa caika syurmadhye dvau dvau caturikyau 

nakulasca'* | 

13.28  abhitastisrah padya dve madhye "dhyardhe Sistesvastau | 

13.29 adhyardháh ganmarjdliye mea mòrjdliyam sydddaksinaparsvena 

$amitram catvalasya ca pascad vabhrthakalpe'? hyevam padamekatastripadas- 

tisro "tirikteguiti | 


14 
14.1  saptairimsaisdrdhah paksah | savyasca “rast catoarah sadvimsa- 
kastathütmá'? ene pancadasakam puccham | saptadasakam puccham dvayam 


$5 amsáduttaramamsam, N. 
56 yimfadbhidafa pucche, N. 
67 baksau, N. 

68 padyanta, N. 

$9 sapta, N 

70 vidiksu, not in L., N. 
*1 nakukalakasca, N. 

?3 -yabhrihalpe, L. N. 

72 -amsá, N. 

74 £yete, L. N. ASB. 


70 MÁNAVA-SULBASUTRA 


Sirasyátmapaksayol* klrptamalajasya | bhagasamdhantayajfüaih pramitan's 
naracaturthe | ' 
14.2 astau bhagah puccham kankacite bhavanti padayoscaturah Sirasi tu 
sapta Jñeyah syenavadatma ca paksau са | 
14.3 syendlajakankanamastau ѕағаһа" vistrtam puccham catvàrotmà dvau са 
Sirah sarvegám pancakau paksau | 
14.4 syendlajakankdndm doitricatuh kugthamityucyate puccham | paficaksnàh 
paksapatrastvaksnabhih parisritah | 
14.5 pucche dvau bhdgdvanayetpucchamalajena trikus thavattrinsyenapuccha- 
cchirast kanke™ радаи tu haret | 
14.6 prdacirdvadasa sardhà vimsatirudicirbhavenmita bhagà | dasa pañca 
kankacitavalaja udicistrayodasa sardhasca™ | 
14.7 tricaturbhagamani syadrajjurardhatrayodasi | 

madhye ca laksanam tasyascaturbhagatrniranchanam || 
14.8a . bhagikáscatvarastodà ardhasasthe para smrtah | 

ardhásca me ’stame catva navame dasame para || 
14.8b  ardhadvadaso vanyah | 
14.9 tatah prācīh prasdrya tu tasya mkhanayecchankum | pasayormadhyame? 
stame | caturthe vàhatya pasam | ásajya madhyame nirafichanam | 
14.10  niràyamya vinudyonmucya madhyamat | abhito dasama àyamya bhagà 
dvikacatuskah | ardhasasthe’ pi cahatya pürvadevam samacaret | tulyam Sanum 
turye | 
14.11 tatah prácih prasarya tu ardhasasthakayoh pasau/sanki® ardhàgtame 
tame | pragrhya pascimasanku® | dvikayorvotsyjettatah | 
14.12 caturthanavamau sahkü* pravrhedantimavubhau | 
14.13 astame  pàsamásrjyad?!  agtamenawa migrahah®* | bhagebhage 
tatah sankü tayoh | 
14.14 astame pasamasrjya®™ adisankau nigrhya са | 

dasame Sankumahanyatpucchardhe alajasya tu || 
14.15 sardhastame sankuh kankasya darsane smrtah | 
14.16 trike pasam samásrjya dasakena nigrhya са | 

etabhyameva todabhyam satkü deyau tathottarau || 


75 duayam, N. 

76 pratima, С. 

V sardha, С. 

18 buccha sirasi Sendnkanke, N. 
20 dasardhasca, N. 

80 fanku, N. 

81 _¿sajya, N. G. 

82 vigraha, N. 

83 _asajya, N. 


14.17 


14.18 
14.19 


14.20 
14.21 


14.22 
14.23 
14.24 
14.25 
14.26 
14.27 


14.28 


15.1 
15.2 
15.3 


15.4 
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ardhadvadasame pasastriko nigrahano bhavet | 

adipáse dvike caiva fankü deyau tathottarau || ` 

uttare dvikamāsajya daksinam samayorharet | 

caturthe Sankumahanyadviparitam samacaret | 

caturthe tu tadarthena nirgrhya ca II 

iti Syenasya rajjurdvádasalaksganá | 

catuári æara nãnye dm tricaturthena karayet | 
navabhaga aksnardhaksnah paficakonah ca bhágasah || 
pracine paficakone dve athardhaksnddvayam nyaset | 
amsagrayorathaikaiká evam paksavipaksayoh || 
navabhagaiscitam madhyamaksnabhih parigificate | 
paksagre pañca patrányevam caksna vidhiyate || 
vyatyásáksnadvayam tunde pasicakone pratyaksthite | 
ardhaksne kanthasamdhyosca pürayedamitam Sirah || 
due paksasamdhyorardhaksne pucchasamdhyo*stathapare | 
dasa pañca ca pucchagre paksagra ekavimsatim® |] 
aupamane cayane caisam vyatydse karanesu ca | 
rajjvascavapanam hráso Syenasiddhiriti sthitih || 
avakrapaksamalajam ca purvapakse tathdyutam | 
madhyat prasiddham puccham £yene damnd prasidhyata iti || 
navamaipragbhage fankü turiyasya karanam | 

alaje paksardhamavakrataddhyevam bhavet || 


15 


purusasya trtiyapaficamau bhagau tatkaranam punasciteh | 
tasyardhamathàüparam bhavettricitikamagnicttiscet® || 
astavastau rammità citiragtaiküdasikà ca madhyam | 
vyatyásavatirupanya?'sedastau dvàdasa соната citih |] 
faficadasanaram ksetram praugacittatastvardham | 
madhyaddasake trikusthametattatha karanam || 
bahvorekavimsa ubhakarane tathardho ’nyasca | 
amsasronyoschedas®tasyobhayato bhavet praugah || 


84 pucchamsamdhyo, N. 

85 paksdgre vifaveprthak, N. 

86 _triciti tairtamagnicitiscet, N. 
87 -rudanya-, N. 

88 -fchedatasya-, N. 
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15.5 cátvülebhyascaturbhyastu samfihyo " gniranistakah | 
digbhyah purisath samühyo bhagaso yuktito vidhih || 
15.6 mandalacaturasro ° dya parivaryah ímasánacit | 
dronacittsarumdanesam dasabhago bhavettsaruh |]. 
15.7 mandale caturasram tu kuryadgàrhapatyavat | 
bahvorvimsatibhagena vãru nam sardhameva tu || 
15.8 prasiddham dasadhà kuryadbahirantasca yuktitah | 
trikusthasca visánah syatsamdhau vyatyása eva sah || 
15.9 caturasrasya karanam bahvordvatrimsadbhagikam | 
caturasramathadhyardham tabhyam gàyatravadvidhih || 
15.10 sahasrasya karanam bahvoh paficadasabhàgam caturasram | 
adhyardhastu tatah syurdvisatascitayah smrtàh / 
15.11 afia paficasatamadhyardhastisrah paficasatam caturasrah | 
sahasracchatam paksah syurusa sahasratami || 
15.12 — bahvorekatrimso bhagah karanam citistathottarayoh | 
caturasranam sahasram savanike vyavasyanti || 
15.13  ardhaiküdafapurusam ghanam bhavedbhavenmandalam rathacakram | 
nabhirara vivaradhà nemirarebhyo yadyatiriktam | 
15.14 tadardhih purusayamah purusdstabhdgavistrtah caturoimSsatistri- 
naranayah | 
15.15 vivarakaranamatah sampravaksyami | dvisaptamena nemyasra- 
karanam bhavedarasydstabhdgena vaikrtascaturvimSatibhdgena | nàbhyaman- 
taramantaro ’stamabhagena praugavadbhavet | 
15.16 — dvistakam cinuyannabhim®™ caturbhiscinuyadaran | 
tribhirnemim yathabhagam vyatyasah küpaoat°%smrtah / 
15.17 viskambhasya caturthena nabhyastu vivaram likhet | 
tricatuarimSangulam nemim sardhacaturangulam || 
15.18 = stddhamanyadyatha_yuktiscayane yasca sampadah | 
15.19 уа idamapi yathàtatham smrtim vidhim yadadhitya mimite rauravam 
samavati khalu krtsnasammato brajati ca fulbakrtàm salokatam || 


16 


16.la rathacakrasya cityasya samksepoktasya visnuna | 
atha dhaturnirvisthasya trigunanyam bahirbahih || 

16.1b —liyante mandale yasya sapta sardha nara budhath | 

16.2 mucyante vivaresvanye ksetrádabhyadhikastrayah | 


89 nabhiscaturbhi, N. 
99 kiupava-, N. 


16.3 


16.4a 


16.4b 


16.5 


16.6 


16.7 


16.8 
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tasya cakravidhanam iu nemirarebhyo vistarah | 
mandalanam ca viskambhah tribhágah karanani ca || 
narardhenabhilikhennabhistatah prastéragocara | 
arebhyo ’ bhyadhikà nemistrisasthenaksaragaram || 
trimsatena savimsena adhikaiscàrdhapaficamaih | 
mimayangulairva madhyam kuryadvimsena parilekhanam | 
prathame prastare rathacakrasya srnutestakah | 
caturbhiradhikam vettha catvarimnsacchatatrayam** || 
dvitiye "bhyadhikà yantu caturvimSatiristakah | 
paficakonàstrikonaíca nemyarebhyah ca samdhisu || 
туїаЁйпат sahasrena Satath saptabhireva ca | 
astasastya ca cakrasya citayah pafica püritàh || 

її sulbasütram samaptam || 


91 catváriméattarayam. N. 


PART II 


ENGLISH TRANSLATION 


1.1: 


1.2 


1.3. 


1.5 


1.6 


BAUDHAYANA-SULBASUTRA 
1 


The various constructions of sacrificial fires are now given. 


We shall explain the methods of measuring areas of their (different) figures 
(drawn) on the ground. 


Now, the measure of an añgula is 14 anus (grain of Panicum milliaceuni); 
according to others, (it is) 34 tilas (sesamum indicum) placed broad side on. 
One small pada is 10 angulas; one prādeśa 12 añgulas; one prthā and one uttara- 
yuga 13 angulas each; one (big) pada 15 angulas. One isa measures 188 aügulas; 
one aksa 104 añgulas; one yuga 86 angulas; one jànu 32 angulas; one Samya 
and one bahu 36 angulas each. One prakrama equals 2 padas (30 angulas); one 
aratni 2 pradefas (24 angulas). But there are also instances of pada, yuga, 
prakrama, aratni and tamya having different measures when these (words) are 


used as units of measurement. 5 aratnis (120 angulas) make one purusa; one 


vyāma also has the same measure (5 aratnis); and 4 aratnis (96 angulas) make 
one oyàyama. 


Having desired (to construct) a square, one is to take a cord of length equal 


_to the (side of the) given square, make ties at both ends and mark it at its 


middle. The (east-west) line (equal to the cord) is drawn and a pole is fixed 
at its middle. The two ties (of the cord) are fixed in it (pole) and a circle is 
drawn with the mark (in the middle of the cord). Two poles are fixed a. both 
ends of the diameter (east-west line). With one tie fastened to the eastern 
(pole), a circle is drawn with the other. A similar (circle) about the western 
(pole). The second diameter is obtained from the points of intersection of 
these two (circles); two poles are fixed at two ends of the diameter (thus 
obtained). With two ties fastened to the eastern (pole) a circle is drawn with 
the mark. The same (is to be done) with respect to the southern, the western 
and the northern (pole). T'he end points of intersection of these (four circles) 
produce the (required) square. 


Now another (method). Ties are made at both ends of a cord twice the 
méasure and a mark is given at the middle. This (halving of the cord) is for 
the east-west line (that is, the side of the required square). In the other half 
(cord) at a point shorter by one-fourth, a mark is given; this is the nyaficana 
(mark). (Then) a mark is given at the middle (of the same half cord) for 
purposes of (fixing) the corners (of the square). With the two ties fastened to 
the two ends of the east-west line (prsthya), the cord is to be stretched towards 
the sóuth by the nyaficana (mark); the middle mark (of the half cord) deter- 


' mines the western and the eastern corners (of the square). 


When (the construction of) a rectangle is desired, two poles are fixed on the 
ground at a distance equal to the desired length. (This makes the east-west 
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line). Two poles one on each side of each of the (two above mentioned) poles 
are fixed at équal distances (along the east-west line). A cord equal in length 
to the breadth (of the rectangle) is taken, its two ends are tied and a mark is 
given at the middle. With the two ties fastened to the two end poles (on either 
side of the pole) in the east, the cord is stretched to the south by the mark; 
at the mark (where it touches the ground) a sign is given. Both the ties are 
now fastened to the middle (pole at the east end of the práci), the cord is 
stretched towards the south by the mark over the sign (previously obtained) 
and a pole is fixed at the mark. This is the south-east corner. In this way 
are explained the north-east and the two western corners (of the rectangle). 


When the eastern side is desired to be of shorter measure, a mark is given 
at half (the #ryañmani). 


Now another (method). Ties are made at both ends of a cord of length equal 
to the measure increased by its half (so that the whole length of the cord is 
divided into three parts of half the measure each). In the third (extended) 
part on the western side a mark is given at a point shorter by one-sixth (of 
the third part) ; this is the nyañcana. Another mark is made at the desired point 
for fixing the corners. With the two ties fastened to the two ends of the east- 
west line (prsthya), the cord is stretched towards the south by the nyafícana, 
and the western and eastern corners (of the square) are fixed by the desired 
mark. 


The diagonal of a square produces double the area (of the square). 

The breadth (ofa rectangle) being the side of a given square (pramána) and 
the length the side of a square twice as large (dvikarani), the diagonal equals 
the side of a square thrice as large (trkarani). 


Thereby is explained the side of a square one-third the area of given 
square (irtyakarani). It is the side of a square one-ninth the area of the 
square (explained in the preceding rule, that is, of the square on the 
trkarani). 


The areas (of the squares) produced separately by the length and the breadth 


of a rectangle together equal the area (of the square) produced by the 
diagonal. 


This is observed in rectangles having sides 3 and 4, 12 and 5, 15 and 8, 7 
and 24, 12 and 35, 15 and 36. 


If it is desired to combine two squares of different measures, a (rectangular) 
part is cut off from the larger (square) with the side of the smaller; 
the diagonal of the cut-off (rectangular) part is the side of the combined 
square. (Alternatively: If it is desired to combine two squares of different 
measures, a rectangle is formed with the side of the smaller (square) 
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(as breadth) and that of the larger (as length); the diagonal of the rectangle 
(thus formed) is the side of the combined square). 


If it is desired to remove a square from another, a (rectangular) part is cut 
off from the larger (square) with the side of the smaller one to be removed; 
the (longer) side of the cut-off (rectangular) part is placed across so as to 
touch the opposite side; by this contact (the side) is cut off. With the cut-off 
(part) the difference (of the two squares) is obtained. 


A square intended to be transformed into a rectangle is cut off by its diagonal. 
One portion is divided into two (equal) parts which are placed on the two 
sides (of the other portion) so as to fit (them exactly). 


Or else, if a square is to be transformed (into a rectangle), (a segment) of it 
is to be cut off by the side (of the rectangle) ; what is left out (of the square) 
is added to the other side. (Like Ag. 3.1, the rule is defective and does not 
lead to proper geometrical operation). 


If it is desired to transform a rectangle into a square, its breadth is taken as 
the side of a square (and this square on the breadth is cut off from 
the rectangle). The remainder (of the rectangle) is divided into two equal 
parts and placed on two sides (one part on each). The empty space (in the 
corner) is filled up with a (square) piece. The removal of it (of the square 
piece from the square thus formed to get the required square) has been 
stated. 


If it is desired to reduce one side of a square (that is, to make an isosceles 
trapezium) the reduced side is to be taken as the breadth (of а rectangular 
portion to be cut off from the square); the remaining part (of the square) 
is divided by the diagonal and (one half), after being inverted, is placed on 
the other side. 


If it is desired to transform a square into (an isosceles) triangle, the square 
whose area is to be so transformed is doubled and a pole fixed at the middle 
of its east side; two cords with their ties fastened to it (the pole) are stretched 
to south-western and north-western corners (of the square); portions lying 
outside the cords are cut off. 


If it is desired to transform a square into a double (isosceles) triangle (that 
is, rhombus), a rectangle twice as large as the square to be so transformed is 
made; a pole is fixed at the middle of its east side; two cords with their ties 
fastened to it (the pole) are stretched to the middle points of the southern 
and northern side (of the rectangle); portions lying outside the cords are cut 
off; thereby the (isosceles) triangle on the other side is explained. 


If it is desired to transform a square into a circle, (a cord of length) half the 
diagonal (of the square) is stretched from the centre to the east (a part of it 
lying outside the eastern side of the square); with one-third (of che part lying 
outside) added to the remainder (of the half diagonal), the (required) circle 
is drawn, 
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To transform a circle into a square, the diameter is divided into eight parts; 
one (such) part after being divided into twentynine parts is reduced by 
twentyeight of them and further by the sixth (of the part left) less the eighth 
(of the sixth part). 


Alternatively, divide (the diameter) into ſiſteen parts and reduce it by two of 
them; this gives the approximate side of the square (desired). 


The measure is to be increased by its third and this (third) again by its own 
fourth less the thirtyfourth part (of that fourth); this is (the value of) the 
diagonal of a square (whose side is the measure). 


3 


Now, the placement of the dhavaniya from the gárhapatya in the arrangement 
for the laying of sacrificial fires (will be discussed). According to tradition, 
the Brahmana has to place this fire ( dhavaniya ) (at a distance of) 8 
prakramas, the prince 11 prakramas and the merchant 12 prakramas (from the 
garhapatya towards east). 


Three squares of side one-third the distance (between the dhavaniya and the 
gürhapatya) are made so as to be in contact with each other (along the east- 
west line); the garhapatya (fire) lies at the north-west and the daksindgni 
(anváháryapacana) at the south-east corner of the western square; the north- 
east corner of the eastern square marks the place of the dhavaniya. 


Alternatively, the distance between the gárhapatya and the dhavaniya is divided 
into five or six (equal) parts, a sixth or a seventh part is added, the whole 
(of the cord measuring the original distance plus the added part) is divided 
into three (equal) parts, and a mark is given at the end of the second part 
from the eastern extremity. (With two ties) fastened to (poles at) the two 
ends of (the distance between) the garhapatya and the áhavaniya, the cord is 
stretched to the south by the mark and a pole fixed at (the spot reached 
by) the mark. This is the place of the daksinagni. 


Or else, the measure (between the ahavantya and the gárhapatya) is increased 
by its fifth, the whole of it is divided into five parts, and a mark is given at the 
end of the second part from the western extremity. With two ties fastened to 
(poles at) the two ends of the east-west line (representing the distance 
between the two fires), the cord is stretched to the south by the mark and a 
a pole fixed at (the spot reached by) the mark. This is the place of 
the daksindgni. 


The utkara is explained by doing the opposite (that i is, by reversing the cord 
and stretching it to the north). 


To the west of the àhavamya, as per tradition, is the altar for the new and full 
moon sacrifice (darsapaurnamasa), measuring 96 aügulas ( yajamánamátri) (in 
the east-west direction). 
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This (measure) less its third (64 añgulas) forms the western side (of the altar) 
and half the measure (48 angulas) the eastern side; after making in this way 
a rectangle shorter on one side, poles are fixed at the (four) corners. 


A tie is given at each end of a cord twice as long as the side (of the above 
altar) and a mark at the middle. With two ties fastened to (poles 
at the two ends of) the southern side, the cord is stretched to the south by 
the mark and a pole fixed at (the spot reached by) the mark. Fixing the two 
ties at this (pole), the southern side is circumscribed (with an arc of a circle 
from end to end) by the mark. Thereby the northern side is explained. The 
eastern side is circumscribed in the same way by a cord double its length, and 
likewise the western side. 


The tradition has it that the altar for animal sacrifice (pasubandha) has 10 
padas on its western side, 12 padas as its east-west line (fráci) and 8 padas on 
its eastern side; how it is to be measured out has been explained. According 
to some, the altar is measured with the measures ofa chariot (that is, with 
aksa (104 angulas) for the western side, isa (188 angulas) for the prdci, and 
yuga (86 angulas) for the eastern side). According to others, the sides are 10 
padas each. 


According to tradition, the uttara vedi is four-cornered and measured (on 
each side) by a famya (36 angulas); in the absence of any particular direction, 
itis à square. 


According to tradition, the paitrki vedi (used for performing fitr-rites) is 
formed with the third part. The third part of the mahdvedi is turned into a 
square; the side which produces one-third of this square makes that (of the 
paitrki vedi). Therefore, it is one-ninth of the area (of the mahdvedi). According 
to others, its side measures 96 aügulas ( yajamánamátri) and it is four-cornered, 
the corners being pointed to the four cardinal directions. 


For performing the sauirémant sacrifice, the altar is advised to have an area 
one-third of the mahávedi. If a third part of the mahávedi is turned into a square 
its side will be 18 padas. It can also have, if one so desires, a shape in which 
one side is shorter and the other larger. 


1 


4 


The sacrificial chamber (prëgoamía) is 16 prakramas long by 12 prakramas 
broad, or else 12 prakramas long by 10 prakramas broad. 


(A length of) 12 prakramas is left in the middle between the sacrificial fires. 


According to tradition, the mahdvedi measures 30 padas ог prakramas on its 
western side, 36 (padas or prakramas) along the east-west line and 24 (padas 
or prakramas) on its eastern side; how it is to be measured out has been 
explained. The mahdvedi is 6 prakramas from the dhavaniya (fire towards 
east). 
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The sadas (shed) lies 1 prakrama from there (east of the western edge of the 
mahávedi) and is 10 prakramas wide (in the east-west direction) and 27 arainis, 
according to another opinion, 18 aratnis long in the south-north direction. 


The havirdhana (shed for the soma-vehicles) lies 4 prakramas (to the east) from 
there; it is a square of 10 or 12 prakramas; how it euch a square) is to be 
measured out has been explained. 


The uttara vedi is measured out at a distance of half a prakrama to the west of 
the pole of the уйрӣоаја (sacrificial post fixed in pit). According to soma- 
sacrifice, the uttara vedi measures 10 padas; how it is to be measured has 
been explained. 


The cãtvāla (pit in the ground) measures 36 angulas, or it may have 
any undefined measure. 


The uparavas (holes over which the soma is ground) are each 1 prādeśa long, 
the distance between two of them being 1 pradefa. A square of side equalling 
1 aratni is made, poles are fixed at the (four) corners, and a circle of radius 
equal to half prādeśa is drawn (with each pole at the corner as centre). 


Situated at a distance of 2 prakramas from the eastern half of the sadas (shed), 
the dhisnya (fires) are each 2 pradefas in diameter and separated from each 
other by the same distance (of 2 prddefas). 


The side of the (covered) place for (kindling) the dgnidhra (sacrificial fire) 


is 5 aratnis. 


Thereby the mārjālīya (covered place for cleansing sacrificial vessels) is 
explained; its door is made on the northern side. 


The pits for sacrificial posts are (placed) at intervals of 1 aksa (104 angulas) 
and there are eleven of them as per tradition. The twentyfourth part of the 
sum of 10 aksas, 11 padas and 8 angulas is the prakrama. With this the altar is 
to be measured. 


For the asvamedha (horse sacrifice), the twentyfourth part of the sum of 20 
aksas, 21 padas and 8 añgulas is the prakrama. With this the altar is to 
be measured. 


For the making of 11 pits along the eastern side, a strip of breadth half a pada 
is cut off from the eastern half of the mahdvedi and placed cast of it in the 
east-west direction. In this (operation) 8 añgulas are not taken into account, 
and there is no mutual connection. 


The pits for the sacrificial posts are 1 pada (each) in diameter; the 
circumference of the base of the pits is 3 padas. 


5 


The area of the fire-altar made for the first time is 74 square purusa; that 
for the second time 8} (square purusa); that for the third time 9} (square 
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purusa). Thus by successively adding one-fold (1 square purusa), (one can go) 
upto 101-fold. Thus it begins with the 7-fold fire-altar (74 square purusa) 
and ends with the 101-fold. 


Thereafter, to continue further, the 101-fold (fire-altar) is to be repeated 
(that is, after reaching 101-fold, no further increase is to be made). Otherwise, 
the sacrificial rite is to be performed without a fire-altar. 


The afoamedha (sacrifice) is an exception. If the asvamedha (requiring a fire- 
altar of 214 square purusa) is performed without (the required agni) being 
reached, one fold is added to get the next higher fold (that is, 222 sq. purusa 
agni); no other procedure is allowed. 


If (the required fire-altar is) surpassed, the fire-altar following the 
one surpassed is to be constructed. 


But how is one fold to be added ? 


The excess (to be added) to the original form (of the fire-altar) should be 
divided into 15 parts and two parts be added to each fold (of 1 sq. purusa; 
after 14 parts are in this way added to 7 folds of 7 sq. purusa, the remaining 
part is added to $ sq. purusa). The (new) fire-altaris to be laid with such 
(increased) 74 folds. 


The height (of the fire-altar), according to some teaching, should be increased 
by the twenty-fourth part of the fifth of a Janu (32 afgulas). 


Some construct the fire-altar from one fold (14 sq. purusa) upwards (upto 
64 sq. purusa) without wings and tail. 


This is not justified because it contradicts earlier and later precepts. 


In this connection some Bráhmagas maintain that among the fire-altars the 
making of the falcon-shaped one is the first sacrificial ceremony. 


Other Brühmagas maintain that after having constructed a larger fire-altar a 
smaller one should not be laid. 


Our Bráhmana teaches as follows: he is winged for the unwinged cannot fly; 
the two wings аге longer (than 1 purusa in each case) by 1 aratni, and this 
makes the birds strong in their wings; the two wings and the tail measure 
1 vyāma (each). 


A falcon without wings and tail does not exist; so the fire-altar which is not 
seven-fold has neither wings nor tail; moreover, the construction of one-fold 
fire-altar after the seven-fold has been laid is inadmissible; for all this the 
seven-fold is the fire-altar to be made for the first time. 


The clefts are to be avoided; the meetings of edges (between bricks) in the 
upper and lower layer constitute these clefts, as per teachings. Such clefts, 
however, do not exist either in the peripheries or the two sides of a corner of 
the fire-altar. 
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One thousand bricks are to be used when (the fire-altar is) constructed for 
the first time. - 


This number is to be completed in the fifth layer. 


Where two hundred bricks are desired (for each layer), paficacodaé and nàákasat 
(bricks) are to be counted together as one (that is, one of each type together 
to be considered as one brick). 


6 


The fire-altar indecd possesses the characteristics of an animal. The southern 
bones of an animal are on its southern (right) side; likewise its northern bones 
lie on its northern (left) side and vice versa. That (part) which is below (on 
the western side) is the same as what is above (on the eastern side). In the 
same manner bricks of different forms are to be placed (in the fire-altar). 


(Bricks marked with) lines turned to the right are placed on the southern 
side, those with lines turned to the left on the northern side, those 
with straight lines on the east and the west side, and those with three lines 
in the middle (of the fire-altar). The placing (of the bricks) in the middle 
(along the east-west line of the fire-altar) is to be understood in the same way 
as the backbone of the animal which does not lie more on one side than the 
other (but passes strictly along the middle of its body). 


On this the Bráhmana has it that Prajapati indeed is Atharvan and Agni is 
Dadhyan, son of Atharvan, and the bricks are his bones. 


(In a fire-altar) where exterior limbs (such as head, wings, tail, feet etc.) are 
to be fitted (to the body, that is, the átman of the altar), the middle of the side 
of the limb (concerned) is to be joined to the middle of that side of the body 
with which it (the limb) is to be in contact. 


According to tradition, it (the fire-altar) is to be laid (with its head) towards 
the east. 


The number of bricks is not to be completed with those which are not made 
of clay or which are not bricks. 


As per teachings of this Brakmana, one fire-altar is laid with bricks, another 
with animals. 


For the fire-altar has the characteristics of an animal: the yoni of an animal is 
of different forms; before laying the bricks, the sacrificial formulas from the 
Yajus text are recited. 


Things occupying space are to be placed in holes (in the ground). 


By (diagrams in the form of) circle, bull, woman, signs made on the bricks 
are to be understood. 
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If the number of sacrificial formulas (recited) falls short of the number of 
bricks, the difference is to be made good by (the sacrificial formulas called) 
lokamprnas because their number is unspecified. 


Types of bricks previously used are to be placed here. 
(There are) five lokamprnas (in every fire-altar). 


If the number of sacrificial formulas exceeds (the number of bricks), anointed 
pebbles are to be placed in the interstices (between the bricks). 


By the statements ‘he places (the bricks) to the east’, ‘he places (the bricks) 
to the west? are meant the placement of types of bricks in a straight line 
(towards the specified direction). 


By the statements “һе places (the bricks) to the east', “һе places (the bricks) 
to the west’ are meant the directions faced by the constructor (of the fire- 
altar). 


(Bricks) in the east are to be placed oppositely towards west and those in the 
west oppositely towards east; such is the rule of restriction. 


This sort (of arrangement) is suitable for a square (fire-altar with four 
corners). 


7 


One should not use (for the laying of the fire-altar) a broken brick, a brick 
which is cleft, a blackened brick (due to over or under heating), a damaged 
brick and a brick with scratching marks. In the layer where a brick full of 
natural holes (svayamátrnna) is used it is not to be covered (by a brick). 


The height of the brick is to be made a fifth of the janu (that is, 6% айда); 
that of the nakasat and the paficacodà half of that measure (that is, 31 angula). 


What is lost by drying and burning is to be made good by loose earth because 
of the flexibility of its quantity. 


According to tradition, the gárhapatya fire has the measure of 1 gyayama. 
It (garhiapatya fire) is a square by one tradition and a circle by another. 


The (garhapatya fire in the form of) square is to be divided into 7 parts (length- 
wise) and then into 3 parts transversely. In the second layer, bricks are to be 


placed towards north (that is, the division in the first layer as aforesaid is to 
be reversed). 


To place square bricks (instead of rectangular ones as indicated above), 
(square) bricks of sides one-sixth, one-fourth and one-third of 1 vydydma are 
made. Of them, 9 bricks of the first type and 12 of the second are placed in 
the first layer; 5 of the third type and 16 of the first are placed in the second 
layer. 
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Within the (gdrhapatya fire in the form of) circle a square of the maximum 
size possible is drawn and divided into 9 parts (squares). The segments of the 
circle (between the circumference and the square) are divided into 3 parts 
each. The second layer is placed in such a way that the corners (of the square 
within the circle) lie at the centres of the segments (of the first layer). 


The dhisnya fires аге one-layered in the form of a square or a circle. 


Of these (dhisnya fires), the dgnidhriya is divided into 9 parts, and in one part 
a stone is to be placed (instead of a brick.) 


The dhisnya fire of the Лоу priest is divided into 9 parts and the 3 parts on the 
eastern side are divided into 2 parts each. 


The others (dhisnya fires) are each divided into 9 parts and then two parts, 
one in the centre and the other in the east, are combined. 


Now the márjáliya fire is divided into 3 parts and then the eastern and the 
western parts (taken together) are divided into 5 parts. 


The bricks are to be made by mixing with ashes from the caldron. 


This applies to those whose consecration lasts a year aud not to those under- 
going it for a smaller number of nights. 


'Thus (the laying of) the fire-altar is completed with the sacrificial formulas 
(recited by the priest). 


After (a fire-altar made of) three thousand (bricks), a fire-altar to be piled 
with metres (of the sacred hymns) is to be laid. This is because of a difference 
in the wish. This (fire-altar) is falcon-shaped, as it is natural (for all such 
fire-altars). 


8. 
Now he who desires heaven is to construct a fire-altar in the form of a falcon. 
4 
It is of two different forms; one has its body in the form of a square and the 
other in the form of a falcon. 


This is the tradition of both the Brahmanas. 


Five (bricks) are placed in the southern corner and five in the northern. 
‘(Let there be) the strength of the goat’,—with these (words) he places (the 
bricks) in the southern corner; ‘(Let there be) the strength of the bull’,—with 
these he places in the northern corner; '(Let there be) the strength 
of the tiger’,—with these he places in the southern wing; ‘(Let there be) the 
strength of the lion’,—with these he places in the northern wing; and ‘(Let 
there be) the strength of the man’,-—with these he places in the middle. (This 
is one Bráhmana). 


The other Brahmana is: The fire-altar is that which is constructed in the like- 
ness of the birds, that is, after the shadow cast by them while flying. 
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*To distinguish between the divine and the human (purposes), the fire-altar 
is to be constructed with square bricks’,—thus teaches the Maitrayani 
Brühmana. 


For (constructing) this (fire-altar), (square) bricks (of sides) the fourth, 
the fifth, the sixth and the tenth part (of а purusa, that is 30, 24, 20 and 12 
angulas respectively) are made. 


Now the (area of the) fire-altar is measured out. 


Two holes are made on a bamboo rod at a distance equal to the height of a 
man with uplifted arms; a third hole is made at the middle. What (measure- 
ment) is done elsewhere with the cord is done here with the bamboo rod. 


The body (of the fire-altar) is a square of 4 purusa; its (southern) wing is a 
square of 1 purusa made longer on the southern side by 1 aratni and 
its northern wing is explained in the same way; its tail is a square of 
I purusa lengthened on the western side by 1 prddesa. Thus, with the addition 
of (two) arainis and (one) pradesa, the seven-fold (fire-altar of 71 sq. purusa) 
is accomplished. 


In the placement (of bricks) at a distance of one-third purusa (40 atigulas) to 
the north from the end of the (southern) wing, 4 bricks of side equal to one- 
fifth (of a purusa) and 2 quarter bricks (one-fourth of the area of a paficami 
brick, that is, 12 sq. añgula) (are placed). Thereafter 8 bricks of side equal 
to one-fourth (of a purusa) (are placed). The remaining space of the 
(southern) wing is covered with bricks of side equal to one-sixth (of a purusa). 
Thereby the northern wing is explained. 


Bricks of side equal to one-fourth (of a purusa) are to be placed on the eastern 
and the western side of the tail, and quarter bricks on its southern 
and northern side. The remaining space of the fire-altar is to be covered with 
bricks of side equal to one-fifth (of a purusa). 


This is one layer of 200 bricks. 


In the other layer, at a distance of half a vyayáma (48 atigulas) to the north 
from the (southern) end of the wing, 3 rows of 3 bricks each of side equal to 
one-sixth (of a purusa) alternating with 2 rows of 2 bricks each of side equal 
to 2 padas (30 angulas) are placed. The same (is done) for the northern 
(wing). 

In the south-western corner (of the body), 9 bricks of side equal to one-sixth 
(of a purusa) are arranged in the form of a square; the same (is done) for the 
north-western corner. 


9 bricks of side equal to one-sixth (of a purusa) alternating with 2 bricks of 
side equal to 2 padas are to be placed from the south-eastern corner (of the 
body) to the north-eastern. 


The rest of the fire-altar is to be covered with bricks of side equal to one-fifth 
(of a purusa). 
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This is (another) layer of 200 bricks. (With these two types) alternating with 
each other, as many layers as desired are to be constructed. 


9 


Now another type (of square fyenacit). 


(For this are required bricks of side equal to) one-fifth (paficamt) of a purusa; 
(those) with one side longer by half (adhyardhid) of one-fifth (of a purusa); 
(these equal to) a half of its size (ardhya of the paficami) ; and (those equal to) 
a quarter of its size (padyà of the райсаті). 


In the placement (of bricks), half bricks (half of paficami) turned towards 
north are placed on the eastern and the western side of the (southern) wing; 
the same (is done) for the northern (wing). 


4 bricks longer by half and turned towards north (are placed) on each of the 
southern and northern side of the tail; 4 half bricks turned towards north 
(are placed) on the western side of the tail; and 2 quarter bricks on either side 
of them (that is, in two corners of the tail's west end). 1 half brick turned 
towards east (is to be placed) at each of the two places where the tail is joined 
with the hind part (of the body) (that is, at two corners of the eastern side of 
the tail). 


The rest of the fire-altar is to be covered with paficami (bricks). 
This is one layer of 200 bricks. 


In the other layer, 4 quarter bricks (are placed) on each in the 4 corners of 
the body; 2 half bricks on two sides of them (in each corner); 5 half bricks 
on the eastern front (of the body). Š 


At the end of each wing, 3 bricks longer by half (are placed) oriented towards 
north and 1 half brick (is placed) in each of the interstices between them 


(adhyardha bricks). 
The rest of the fire-altar is to be covered with pañcami (bricks). 


This is (another) layer of 200 bricks. (With these two layers) alternating 
with each other, as many layers as desired are to be constructed. 


10 


Now (is described the construction of a fire-altar in the form of a falcon) with 
curved wings and extended tail. 


Bricks for this (fire-altar) are made with side equal to one-fourth (caturthi) 
of a purusa; (then those equal to) a half of its size (ardhyd of caturthi and a 
quarter of its size (padya of caturthi). The cutting (of the caturthi brick to 
obtain its half and quarter) is always to be done diagonally in the absence 
of any advice to the contrary. 
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(Then one should make) quarter bricks (with the same area as that of a 
caturtha-padya) bounded by four sides (measuring) 4 pada, 1 pada, 14 pada and 
4/2 pada. Two of them touching each other along their long sides (14 pada) 
are made into (another) half brick (called hamsamukhi, wan beaked, with 
the same area as that of a caturthi-ardhyà). 


The fire-altar is now measured out. The body is 2 purusas (240 angulas) in 
length by 10 padas (150 añgulas) in breadth. From its south-eastern corner 
towards north a mark is given at a distance of 14 prakrama (45 angulas); the 
same (is done) towards west. By stretching a cord over these (two marks), 
the (south-eastern) corner is to be cut off. Thereby is explained the cutting 
off of other (three) corners. This makes the body (Gaiman). 


The head is of 54 padas (821 айсшаѕ) in length by } purusa (60 angulas) 
in breadth. The two eastern corners of it are cut off with 1 prakrama (30 
angulas). 


The tail measures 6 padas (90 aügulas) in the east-west and 2 purusas (240 
angulas) in the south-north direction. The two eastern corners of it are cut 
off with 3 prakramas (90 angulas) each. 


The (southern) wing is of 12 padas (180 angulas) in length (along north-south) 
and 10 padas (150 angulas) in breadth (along east-west). A pole is fixed at a 
distance of 6 padas (90 añgulas) to the east from the middle (of its western side) 
and at each of the two south-western corners (of the rectangular wing). With 
a cord (stretching between these three poles, a triangular area) is to be 
enclosed. The (triangular) area enclosed by the cord is to be cut off and 
placed on the eastern side (of the wing) (with its vertex) pointing towards 
east. This is the bending (of the wing). Thereby the bending of the northern 
wing is explained. 


At the end of each wing, 5 squares of side equal to 1 frakrama (30 angulas) 
are laid (in a row) so as to be in contact with each other; all of them are 
intersected diagonally in the downward direction (by joining the north- 
east corner to the south-east); and a half portion is removed (from each 
square). 


Thus, with the addition of (two) aratnis and (one) prádeía, the seven-fold 
(fire-altar of 74 sq. purusa) is accomplished. 


In the placement (of bricks), 1 caturthi is to be placed in the head 
at its junction (with the body) and 1 hamsamukhi (swan-beaked) to the east 
of it. 2 quarter bricks are placed on two sides (of the hamsamukhi), 3 four-sided 
quarter bricks below them on each side (of the head), and quarter bricks in 
the remaining space (of the head). 


Alternatively, 1 hamsamukhi brick is to be placed at the (eastern) extremity 
of the head and 1 caturthi below it, to be flanked by 1 quarter brick on either 
side. 3 four-sided quarter bricks are placed to the west (of these two quarter 
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bricks) and on each side (of the head) and quarter bricks in the remaining 
space (of the head). 


5 quarter bricks mutually joined with one another are to be placed to the 
west of the head (on the eastern end of the body) and the same to the east of 
the tail (on the western end of the body). Half bricks as well as quarter bricks 
are to be placed in the truncated parts. 


The rest of the fire-altar is to be covered with caturthi bricks. The number 
(of 200 bricks) is to be completed with quarter bricks and half bricks. 


This is one layer of 200 bricks. 


In the other layer, 4 hamsamukhi bricks are to be joined with 4 quarter bricks 
so as to form a rectangle; this is placed breadth-wise in the space of the 
syayamáirnna. 


At the junction of the tail (with the body), 2 ham*amukhi bricks, (with their 
vertices) turned towards west and their 4 pdda sides lying within the body, 
are to be placed and below them and on both sides 3 quarter bricks (with 
their vertices) turned towards east. 


At the western end of the tail 15 quarter bricks mutually joined with one 
another are to be placed. 


In the plumages of the wing 2 quarter bricks alternating with 1 half brick are 
to be placed (from the west) to the east. 


In the truncated areas at the joints (between the body and the wing, the 
bendings of the wing etc.), half bricks and quarter bricks are to be placed. 


'The rest of the fire-altar is to be covered with caturthi bricks. The number 
(of 200 bricks) is to be completed with quarter bricks and half bricks. 


11 


Now another type (of falcon-shaped fire-altar with curved wings and 
extended tail). 


(In this case) the seven-fold (fire-altar) with (two) aratnis and (one) pradesa 
is accomplished with 1873 (square bricks) of side equal to one-fifth of a 
purusa (файсатї). 


The body can accommodate 52 of such (pañcamī bricks), the head 31, the 
tail 15, southern wing 582 and the northern wing the same (number of 
bricks as the southern). 


The corners (of the rectangular body) are cut off with 4 vyayáma (48 angulas); 
the tail is inclined; the bending of the two wings is done with 3 aratnis (72 
angulas) each; the six plumages (at each end of the wings) are to be made 
with the half of bricks longer on one side by half (that is, half of adhyardhā- 
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paficami) ; the form of the head remains unchanged (that is, the same as that 
of the falcon-shaped fire-altar described before). . 


The different types of bricks (required for this fire-altar) are as follows. 


Bricks of side equal to one-fifth of a purusa (paficami, 24 ang, x 24 ang.); bricks 
of which one side is longer by half (adhyardhà) (36 ang. х 24 ang.); bricks 
of which one side is longer by a quarter (sapādā, 30 ang. х 24 aüg.); bricks 
which are quarter in size of those with side equal to one-fifth (of a purusa) 
(paficami-bádyá) ; bricks which are half in size (of the above, e.g., paficami- 
ardhyà) ; likewise, of bricks with side longer by half (that is, half and two types 
of quarter bricks made out of adhyardhàs) ; triangular bricks made by joining 
two eighth parts, one from each of them (the eighth part ofa pañcami to 
be joined with the eighth part of an adhyardha, called ubhayi); and bricks of 
which one eighth the size of those with side equal to one-fifth (of a purusa). 
These are the ten (different types). 


The paficami bricks and their halves are to be placed in the body and the same 
in the tail. 


'ТҺе adhyardhà bricks and their halves (are to be placed) in the two wings. 


In the head (are to be placed) such bricks as are possible (as can be 
accommodated). 


In the other layer, 1 ubhayi brick (formed by combining the eighth part of 
а paficami with the eighth part of an adhyardhà) is to be placed at the eastern 
end of the (line of) junction of each wing (with the body); 1 ubhayi brick each 
at the western end (of the same line of junction); and 2 ubhayi bricks are to be 
placed on each side of the head. 


At the western end of the tail, adhyardhá bricks (with the longer side) turned 
towards east, and at the two sides (western corners), bricks of size one-fourth 
and one-eighth (of a файсатї) (are to be placed). 


Adhyardhà bricks and parts thereof (are to be placed) in the two wings. 


The remaining space (of the fire-altar) is to be filled with bricks such that 
these fit, the required number (of 200 bricks in the layer) is attained and the 
properties (of the fire-altar) are satisfied. 


12 
The body and the tail of the kite-shaped fire-altar (katkacit) are explained 
in the same manner (as those of the £yenacit just described). 


5 (paficami) bricks are to be accommodated in the head whose shape has been 
explained. 


57 (paficami) bricks are to be accommodated in the southern wing and the 
the same in the northern. 
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The bending of the two wings is done with 1 zyàyáma plus 1 prádefa (that is, 
with 108 айашаз). 6 plumages (at each end of the two wings) are to be 
formed with 6 файсатї half bricks. (An area equivalent to) 1} paficami 
is left. 


With this (area left out), two feet each measuring 1 aratni (24 afgulas) long 
by 1 prádeía (12 añgulas) broad are made on the western end of the tail at a 
distance of 1 aratni from each other; at each side of the western end (of each 
foot) 2 bricks of size one-eighth (of the райсат) (are placed). 


Thus, with the addition of (two) aratnis and (one) prádefa, the seven-fold 
(fire-altar of 73 sq. purusa) is accomplished. 


The different types of bricks (required for this fire-altar) are as follows: bricks 
of side equal to one-fifth (of a purusa) and parts thereof (half, quarter and 
one-eighth of paficami bricks); quarter bricks (having the area of a quarter 
файсат) bounded by four sides (measuring )} prádefa (6 angulas), 14 prádeía 
(18 aügulas), 1 pradefa (12 angulas) and 4/2 prádeía (12 4/2 angulas); 
adhyardhé bricks (having the area of 11 pañcami) bounded by four sides 
(measuring) 4 vyäyäma (48 angulas), l aratni (24 angulas), 1 aratni (24 
angulas) and 4/2 aratni (24 4/2 angulas). These make six (types). 


Of them, four-sided quarter bricks together with the one-eighths are placed 
in two feet, and the remaining space is to be filled with bricks such that these 
fit, the required number (of 200 bricks in the layer) is attained and the 
properties (of the fire-altar) are satisfied. 


13 


The body, the head and the tail of the fire-altar in the form of an alaja bird 
are explained in the same manner (as those of the kañkacit) with the two 
feet withdrawn. 


63 (paiicami) bricks are to be accommodated in the southern wing and the 
same in the northern. 


The bending of the two wings is done with 1 purusa (120 argulas). 


From (a pole fixed at a distance of) 1 aratni (24 aügulas) towards east from 
the western bend, a cord is stretched along the (line of) intersection of the 
westernmost plumage, and (the part lying west of the cord) cut off. 


In this way (an area equivalent to) 53 pañcam (bricks) stands removed. 


1 quarter brick is placed at each western bend (to fill up the triangular void 
caused by the aforesaid removal). Out of the brick types the four-sided 
quarter bricks and the one-eighths are to be taken away, and the remaining 
space (of the fire-altar) is to be filled with (remaining types of) bricks such 
that these fit, the required number (of 200 bricks in the layer) is attained and 
the properties (of the fire-altar) are satisfied. 
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14 


A fire-altar in the form of an isosceles triangle (prauga) is to be constructed 
as follows. 


An isosceles triangle equal in area to the (seven-fold) fire-altar with (two) 
aratnis and (one) prádeía (that is, 74 sq. purusa) is laid. Bricks (called brAati) 
of length equal to one-twelfth of its western side and breadth equal to half 
(of the length) are to be made; then bricks which are half and quarter (of the 
brhatis). 


Of them, two half bricks with their hypotenuses turned outwards are to be 
placed in the apex and half bricks on both sides. 


The rest of the fire-altar is to be covered with brhat; and the number (of 
200 bricks) is to be completed with half bricks. 


In the other layer, 47 quarter bricks mutually joined with one another are 
to be placed on the western side (of the triangle). 


1 sulapādyä (short-based quarter brick) in the apex (is to be placed). 


4 quarter bricks, —2 wide-based (dirghapadya) and 2 of the other type (e.g. 


short-based, ulapddyd), are to be placed in the space of the svayamátrnna, 
and half bricks on the two sides. 


The rest of the fire-altar is to be covered with булай bricks (with 
length) turned towards east, and the number (of 200 bricks) is to be 
completed with half bricks. f 


15 


A fire-altar in the form of a rhombus (made of two isosceles triangles, 
(ubhayata prauga) is to be constructed as follows. 


A rhombus equal in area to the (seven-fold) fire-altar with (two) aratnis and 
(one) prádeía (that is, 71 sq. purusa) is laid. As in the case of fire-altar in the 
form of isosceles triangle, bricks and their variations are to be made with the 
ninth part of the breadth (of the rectangle used for the construction of the 
rhombus). 


The placement (of bricks in the first layer) is the same as before (as that of 
the isosceles triangle). 


In the second layer, 2 (short-based) quarter bricks are to be placed in the 
apices and 2 (wide-based) quarter bricks at the meeting places (of the two 
isosceles triangles). 


4 quarter bricks, —2 wide-based (dirgha-padya) and 2 of the other 
type (Snlapddya) are to be placed in the space of the svayamdéirnna and 
half bricks on the two sides. 
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The rest of the fire-altar is to be covered with булай bricks (with length) 
turned towards east, and the number (of 200 bricks) is to be completed with 
half bricks. 


16 


According to tradition, a fire-altar in the form of a chariot wheel is to be 
constructed. 


The chariot wheels are indeed of two types, e.g. those with spokes and those 
(formed) by the joining of circular segments (to a central square piece). 
In the absence of any distinction between the two, both are taken into consi- 
deration and described. 


Now the (area of the) fire-altar is measured out. A circle of area equal to that 
of the (seven-fold) fire-altar with (two) arainis and (one) prādeśa is made, the 
largest possible square is inscribed in it, and bricks are made with the twelfth 
part of its side. 


6 of these (bricks) are placed in each circular segment and the remaining 
space (of the segment) is divided into 8 parts. 


The other layer is to be so oriented that the corners (of the square) lie in the 
centres of the segments (of the first layer). 


Now the other type. 


Square bricks of area equal to the fifteenth part of half a (square) purusa are 
made for purposes of measurement. 


With 225 of them (of such bricks) is accomplished the seven-fold (fire- 
altar) with (two) aratnis and (one) pradesa. 


То these (225 bricks) another 64 (bricks of the same kind) are added and with 
them (289 bricks) a square is made (as follows). (At first) a square is made 
with a side containing 16 bricks (in which 256 bricks are used up), leaving 
a balance of 33 bricks. These (33 bricks) are placed on all sides (actually 
on two adjoining sides, so as to obtain a square of side containing 17 
bricks). 


16 (bricks) at the centre constitute the nave; 64 (bricks thereafter) constitute 
the spokes and 64 the empty spaces (between spokes); the remaining (145 
bricks) form the felly. 


(The square shaped) nave at its borders is transformed into a circle (by the 
method previously described). The outer and the inner (squares) enclosing 
the felly are transformed into (two) circles. After dividing the space between 
the felly and the nave into 32 equal parts, the alternate ones are removed. 
In this way, the added area (equivalent of 64 bricks) stands withdrawn. 
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After dividing the felly into 64 cqual parts and drawing (radial) lines 
(through these divisions), a circle is drawn through the middle (of the Пу), 
making the number (of parts in the felly) equal to 128. 


The spokes are each divided into 4 parts; the nave is divided into 8 parts. 
This is the first layer (of 200 parts or bricks). 


In the other layer, a circle is to be drawn within the nave ata distance equal 
to one-fourth (of the radius) from its inner edge. The same (is to be done) 
within the felly (at a distance equal to one-fourth of the felly's breadth) 
from the inner circumference. 


After dividing the inner edge of the felly (that is, the circle drawn within it) 
into 64 equal parts, (radial) lines are to be drawn (so as to divide the felly into 
64 parts). 


(The space in each of) the spokes is divided into 5 parts from circle (in the 
nave) to circle (in the felly). 


The space in each interstice of the felly is divided into 2 parts, and there is 
1 part in each interstice of the nave. 


The remaining space of the nave is to be divided into 8 parts. 


These are the 16 types (of bricks required) in (the construction of) the fire- 
altar in the form of a chariot wheel with spokes, 


17 


According to tradition, a fire-altar in the form of a trough is to be constructed. 


The troughs are indeed of two types, e.g. the square-shaped and the circular. 
In the absence of any distinction between the two, both are taken into 
consideration and described. 


Now the (area of the) fire-altar is measured out. The body is a square of side 
equal to 22 purusas. 


Its handle lies at the western side (of the body) and is 4 purusa and 10 añgulas 
(that is, 70 atgulas) long towards east and 2 purusa (80 añgulas) broad towards 
north. 


Thus, with the addition of (two) aratnis and (one) prádefa, the seven-fold 
(fire-altar of 74 sq. purusas) is accomplished. 


The different types of bricks (required for this fire-altar) are as follows: bricks 
of side equal to 1/6 purusa (sasthi) ; bricks of side longer on one side by half 
(adhyardha), half bricks (of the sasthi) transversely cut; and bricks of side 
equal to 4 purusa (caturthi). 
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Of these, 6 sasthi bricks are placed on each of the two parts of the western side 
(of the body) between the handle and the corner, the rest of the fire-altar is 
to be covered with brhat? (that is, adhyardhà) bricks, and the number (of 200 
bricks) is to be completed with half bricks. 


In the other layer, 1 adhyardha is to be placed in the south-eastern corner 
and the same on the north-eastern. 


Sasthi bricks are to be placed on the eastern front (between the 2 adhyardhàs). 


Bricks of side equal to £ burusa (caturthi) are to be placed on the southern 
and the northern side (of the body). 


2 caturthi bricks are to be placed on each corner of the east side of the handle, 
2 adhyardhà bricks turned. towards north-south below them on each side, and 
2 gaser bricks below them in the middle along east. 


The rest of the fire-altar is to be covered with brhati ( adhyardhà) bricks turned 
towards east and the number (of 200 bricks) is to be completed with half 
bricks. 


18 


Now the other type (of dronacit in the form ofa circle). 


120 (square) bricks, each ys of a (square) purusa (sodasi, side = 1 pu. or 30 
ang.) give the area of the seven-fold (fire-altar of 73 sq. purusa) with (two) 
aratnis and (one) pradesa. 


One of them is taken away, and (the area equivalent to) the remaining (119 
bricks) is transformed into a circle. 


This (kind of transformation into circle) has been explained in the case of the 
fire-altar in the form of a chariot wheel of the first type. 


The sodasi (brick which is taken away) is placed in the middle of the east side 
(of the square equivalent to the area of 119 bricks) and with it the circle (of 
the same area as that of the square) is to be drawn. 


The western part (of the sodas? brick) cut off (by the circle) is placed on its 
eastern side. 


The (four) circular segments (obtained by drawing the maximum possible 
square within the above circle and after placing 6 bricks of side equal to 1/12 
of the side of the inscribed square on the base of the segment, as in the case 
of the chariot wheel) are each divided into 7 parts. 


Bricks in the middle of the segments are each 1 frakrama (30 angulas) wide. 


The number (of 200 bricks) is to be completed by bricks half of the square 
bricks (made with 1/12 of the side of the inscribed square). 
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In the other layer, the brick im the middle of the (eastern) segment is placed 
in the lip (-shaped handle) and the space below it ds divided into 2 equal 
parts. 


This is the fire-altar in the form of a circular trough involving (the use of) 
nine types (of bricks). 


The construction of the samühya and the paricdyya (fire-altars) is explained in 
the same way as that of the fire-altar in the form of the chariot wheel 
as already discussed. 


Pits are dug out in the (four) cardinal directions of (the space to be occupied 
by) the samühya, and the earth is collected from them and placed on the 
samühya (instead of the bricks). 


The positioning of bricks in the paricāyya is different (from that of the chariot 
wheel); these are placed all around in (concentric) circles turning towards 
right. 


19 


According to tradition, a fire-altar in the form of a руге (Smasanacit) is to 
be constructed. 


The entire (area of the) fire-altar is divided into 15 square-parts. How to do 
this has been stated. 


A rectangle is made with its length equal to thrice (the side of) the square- 
part and breadth equal to half (the side of the square-part). Lines are drawn 
from the middle of its eastern side to the two western corners and the two 
outer parts are removed (so as to obtain an isosceles triangle). This (isosceles 
triangle) is divided into 10 parts. 


The entire fire-altar is composed of 20 of them (of such isosceles triangles). 


In the other layer, one of the (five) isosceles triangles (into which the entire 
fire-altar can be divided) is to be vertically bisected. Each half is divided into 
6 parts. These two (half isosceles triangles each divided into 6 parts) are to 
be placed on either side (the southern and the northern side of the fire-altar). 


Bricks of length equal to one-third (the side of the square part) and breadth 
equal to one-fourth (the side of the square part) are to be made, and then 
half of such bricks by transverse bisection. 


After placing them (the half bricks) on the two ends (the eastern and the 
western), the rest of the fire-altar is to be covered with the brhati bricks 
turned towards east, and the number (of 200 bricks) is to be completed 
with half bricks. 


The height of the fire-altar is to be increased by one-fifth (of the janu, that 
is, 65 an gula). 
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The whole of it (the height including the added 5th part) is divided into 
three parts and- bricks are made with the fourth or the ninth or the four- 
teenth part of the two of these three parts (according as the fire-altar is 
intended to have 5, 10 or 15 layers). 


With these bricks, 4 or 9 or 14 layers are made, the remaining layer (of 
thickness equal to one-third of the height) is diagonally cut in the downward 
direction and half of it removed. 


Its division is exact. Larger and smaller bricks are taken according as these 
fit. 


20 


According to tradition, a fire-altar in the form of a tortoise (kürmacit) is to 
be constructed by one desiring to win the world of the Supreme Spirit 
(Brahmaloka). 


The tortoises are indeed of two types, e.g. those with twisted limbs and those 
with rounded ones. In the absence of any distinction between the two, both 
are taken into consideration and described. 


The fire-altar is measured out as follows. The body is a square of side equal 
to 10 prakramas (300 angulas); its corners are cut off with 2 prakramas (60 
añgulas) on each side. 


4 squares each of side equal to 1 prakrama (30 angulas) are made in (the middle 
of) the eastern front and 2 of them lying at either extreme are cut off by 
their diagonals. The same is done on the southern, western and northern 
front. This is the body. 


The head is 5 padas (75 añgulas) long by 4 purusa (60 atigulas) broad, of which 
the two eastern corners are to be cut off with 1 prakrama (30 añgulas) on each 
side. 


The feet are to be raised where the corners (of the body) have been cut off. 
The foot (in the south-eastern corner) is 24/2 padas (304/2 añgulas) broad by 
twice that measure (that is, 604/2 añgulas) long and its eastern corner is cut 
off by 24/2 padas. Thereby is explained the cutting off of the other (three) 
feet. Of the two feet at the western (corners of the body), their western corners 
are to be cut off. 


Thus, with the addition of (two) aratnis and (one) prādeśa, the seven-fold 
(fire-altar of 74 sq. purusa) is accomplished. 


(Square) bricks of side equal to one-fourth of a purusa, and their halves and 
quarters (obtained by dividing the first type diagonally) are to be made for 
this (fire-altar). 


(Then one should make) adhyardhà quarter (that is, one-fourth of caturthis 
longer on one side by half) bricks bounded by four sides (measuring) 1 
prakrama, | pada, 1 pada and 4/2 pada. 
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Two of them touching each other along their long sides (1 prakrama) are to 
be made into another (type of) brick (hamsamukhi).. 


(Then one should make) another (type of) square brick of side equal to half 
of 24/2 pada (that is, 4/2 pada or 154/2 angulas). 


In the placement (of bricks), a square brick (of side equal to 154/2 angulas) 
is to be placed at the top of the head, followed by two hamsamukhi (bricks) 
below it. 


5 square bricks and 2 quarter bricks (райсаті-райуд) are to be placed in 
each foot. 


Half bricks are to be placed wherever a corner has been cut off. 


The rest of the fire-altar is to be covered with caturthi bricks. The number 
(of 200 bricks) is to be completed with half bricks. 


In the other layer, 1 hamsamukhi at the top of the head and 1 quarter brick 
on either side of it are to be placed. 


To the west of these on each side (of the head) 2 (four-sided) adhyardha quarter 
bricks oppositely oriented are to be placed. 


To the west of these on both sides аге to be placed 2 quarter (caturthi-padya) 
bricks in alignment with the intersection. 


2 caturthi (here called dvipadds or squares of side equal to 2 padas or 30 añgulas) 
and 3 half bricks are to be placed in each foot. 


Half bricks and quarter bricks are to be placed wherever a corner has been 
cut off. 


'The rest of the fire-altar is to be covered with caturthi bricks. The number 
(of 200 bricks) is to be completed with half bricks. 


21 
Now the other type (of kürmacit with rounded limbs). 


190 (square) bricks of side equal to чє purusa (sodasi) give the area of the 
seven-fold (fire-altar of 74 sq. purusa) with (two) aratnis and (one) prádefa). 


Of them 5 sodafi bricks are taken away, and (the area equivalent to) the 
remaining (115 bricks) is transformed into a circle. This (kind of transforma- 
tion into a circle) has been explained in the case of the fire-altar in the form 
of a trough of the second type. 


With 5 sodasi bricks, (four) feet in (four) intermediate directions and the head 
in the east are to be raised. How to round off these bricks (for fitting with 
the circular body) has been explained. 


'The (four) circular segments (obtained by drawing the maximum possible 
square within the above circle and after placing 6 bricks of side equal to ту 
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of the side of the inscribed square on the base of the segment as in the case 
of the trough) are each divided into 7 parts. Bricks in the middle of the 
segments are each 1 prakrama (30 angulas) wide. 


The resulting bricks in excess (of 200) are adjusted by square bricks longer 
by half on one side (adhyardha). 


In the other layer, the feet are divided in the same manner as the head (in 
the first layer) and the head is divided like the feet (as in the first layer). 


Alternating with each other as many layers as desired are to be constructed. 


A little loose earth is to be placed on the edge of the tortoise (-shaped fire- 
altar) and a large quantity in the middle of it. In the (fire-altar in the form 
of) trough, the oposite is the case. 


According to some (teachers), the fire-altars beginning with the one-fold 
should be (in the form of) isosceles triangles. 


According to some other (teachers), (these should be in the form of) squares. 
Bricks are to be made with j of the side of the square and half and quarter 
bricks thereof. 


The increase (in the area) of the fire-altar for the afvamedha (sacrifice) takes 
place by the purusa and not by (two) aratnis and (one) pràdefa. 


This (asvamedha fire-altar) is original and three times as large. Being three 
times as large, this fire-altar is twentyone-fold, and such is the tradition 
contained in both the Brahmanas. 
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We shall explain the methods of constructing (different) figures (on the 
ground for building sacrificial altars). 


A cord of length equal to a given measure is increased by its half so that the 
whole length is divided into three parts of half the measure each. In the third 
part on the western side, a mark is given at a point shorter by one-sixth (of 
the third part). With the two ties fastened to the two ends of the east-west 
line (frsthya) the cord is stretched towards the south by the mark and a pole 
is fixed on it. The same is done towards the north. The same is repeated on 
the other side (eastern) after interchanging the ties. Thus are determined (the 
four corners of the right rectilinear figure). Thereby the sides are shortened 
or lengthened. 


Alternatively, a cord of a given measure is increased by its length; the original 
length plus its fourth part will constitute the diagonal and the remaining 
(three-fourth part of the length) the breadth (of the rectangle). Thereby, the 
construction of a (right rectilinear) figure is explained. 


The areas (of the squares) produced separately by the length and the breadth 
of a rectangle together equal the area (of the square) produced by the 
diagonal. By the understanding of these (methods) the construction of the 
figures as stated (is to be accomplished). 


The diagonal of a square produces double the area (of the square). It is 
4/2 (dvikarani) of the side of the square (of which it is the diagonal). 


The measure is to be increased by its third and this (third) again by its own 
fourth less the thirty-fourth part (of the fourth); this is (the value of) the 
diagonal of a square (whose side is the measure). 


Here is another method (of construction of a square). Ties are made at both 
ends of a cord of length equal to the given measure. Marks are given at its 
middie and at mid points of its two halves. After stretching the cord along 
the east-west line poles are fixed at the ties and the marks. With the two ties 
fixed at the two poles at the two outer marks (mid-points of two halves), the 
cord is stretched towards the south by the middle mark and a sign is given 
(at the point reached). With the two ties fixed at the middle pole, the cord is 
(again) stretched by its middle mark towards the south over the sign (previ- 
ously made) and a pole is fixed (at the point reached). With one tie (of the 
cord) fixed at this pole and the other tie at the eastern pole, the south- 
eastern corner is (now) obtained by (stretching the cord with) its middle 
mark. By removing the tie from the eastern pole and fixing it to the 
western pole, the south-western corner is likewise obtained by (stretching 
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the cord with) the middle mark. In the same manner, the north-western 
and the north-eastern corners (are obtained). 


2 


Now another method of construction (of a square). Poles are fixed at both 
ends and in the middle of the east-west line. A cord measuring half of the 
east-west line is taken and increased by its visesa (the difference between its 
length and the diagonal of the square produced by it). After giving a mark 
at this point, the cord is (further) increased by half of the east-west line. Ties 
are made at both ends of the cord. Fixing the tie at the savifesa end at the 
middle pole and the other tie at the eastern pole, the cord is stretched by the 
mark so as to obtain the south-eastern corner. By removing the tie from the 
eastern pole and fixing it to the western pole, the south-western corner is 
likewise obtained by (stretching the cord with) the mark. In the same way, 
the north-western and the north-eastern corners (are obtained). 


The breadth (of a rectangle) being the side of a given square (pramã na) and 
the length the side of a square twice as large (dvikarani), the diagonal equals 
the side of a square thrice as large (trkarani). 


Thereby is explained the side of a square one-third the area of a given square 
(trtiyakarani). It is the side of a square one-ninth the area of the 
square (explained in the preceding rule, that is, of the square on the trkarani). 


The combination of two equal squares has been described. The combination 
of two squares of unequal measures (sides) (now) follows. A (rectangular) 
part is cut off from the larger (square) with the side of the smaller; 
the diagonal of the cut-off (rectangular) part (produces the square which) 
combines both the squares. This has been stated. 


If it is desired to remove a square from another, a (rectangular) part is cut off 
from the larger (square) with the side of the smaller one to be removed; the 
(longer) side of the cut-off (rectangular) part is placed across so as to touch 
the opposite side; by this contact (the side) is cut off. With the cut-off (part) 
the difference (of the two squares) is obtained. 


That (the longer side of the cut-off rectangle in the above rule) which is 
placed across is the diagonal equal to the side of a square four times as large 
(as the given square). The area (of the squares) produced separately by the 
cut-off side and the other (the breadth of the rectangle) together equal the 
the area (of the square) produced by this diagonal. If the breadth produces 
one square purusa, the other side produces three square purusas. This has been 
stated. 


If it is desired to transform a rectangle into a square, a (square) part is cut 
off (from the rectangle) by the breadth. The remainder (of the rectangle) is 
divided (into two equal parts) and placed on two sides. The empty space 
(in the corner) is filled up with a (square) piece. The removal of it (of the 
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square piece from the square thus formed to get the required square) has been 
stated. А 


3 


If it is desired to transform a square into a rectangle, the side is made as 
long as desired; (after diagonal intersection), what remains as excess portion 
is to be placed where it fits. (Like Bel. 2.4, the rule is defective and does not 
lead to proper geometrical operation). 


If it is desired to transform a square into a circle, a cord is stretched from 
the centre (of the square) upto its corner (so as to measure out a length 
equal to half the diagonal). It is (then) stretched (from the centre) towards 
the (eastern) side. With one-third of the excess part (lying outside the 
eastern side) added (to the portion of the cord between the centre and the 
side), the (required) circle is drawn. This is the (approximate) circle, for 
(almost) as much is added as is cut off (from the corners of the square). 


To transform a circle into a square, the diameter is divided into fifteen parts 
and two of them are removed, leaving thirteen parts. This gives the approxi- 
mate (side of the) square (desired). 


The (square) measure is to be done by means of the (linear) measure. 


А square (of unit area) is to be understood in the absence of anything to the 
contrary. 


(А cord of length) twice the measure produces four (square measures); 
thrice the measure nine (square measures). 


The number of units of measure in a cord is to be squared (to get the area 
of the square in that measure). (Alternatively, as many units of measure 
there are in a cord so many rows of squares on each side will be in a square 
of side equal to the measuring cord.) This is the meaning. 


А cord 14 purusa long makes 21 (square purusas) ; a cord of 24 purusas makes 
64 (square purugas). 


Now follows the method (of finding the area of a square) when the side is 
increased. With the side (of the given square) and the length by which the 
side is increased is drawn (a rectangular area) which is placed on either side 
(of the square). А square is formed with the length by which the side is 
increased and placed in the corner (to produce the enlarged square whose 
area is the sum of the given square, the two rectangles and the corner square 
piece). 


With half the side of a square, a square one-fourth in area is produced, 
because four such squares to complete the area (of the original square) are 
produced with twice the half side. With one-third the side of a square is 
produced its ninth part. 
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The distance between the garhapatya and the dhavaniya in the arrangement 
for the laying of sacrificial fires is known from the tradition. The Brahmana 
has to place it (the akavaniya) (at a distance of) 8 prakramas, the prince 11 
prakramas and the merchant 12 prakramas (from the gárhapatya towards east). 


For general use and not for any particular class, this distance is indefinite, 
(about) .24 prakramas to be ascertained by eye estimation and should not 
deviate from it much. 


According to tradition, the (place of the) daksindgni is near the south-east 
corner of the third part of the distance of the garhapatya (from the Ghavaniya). 


The distance between the gãrhapatya and the ahavaniya is divided into five or 
six (equal) parts, a sixth or a seventh part is added, the whole (of the cord 
measuring the original distance plus the added part) is divided into three 
(equal) parts, and a mark is given at the end of the third part from 
the western end. (With two ties) fastened to (poles at) the two ends of (the 
distance between the gárhapatya and the ahavantya, the cord is stretched to the 
south by the mark and a pole fixed (at the point reached by the mark). This 
is the place of the daksinágni. This is according to Sruti. 


The east-west line (praci) has the measure of the sacrificer (96 anus) or of 
indefinite measure like that of clarified butter in relation to fire. Such is the 
case with the breadth. The two amsas (shoulders) of the fire-altar are to be 
raised in the east and the two fronis (hips) in the west. It (the altar) is shorter 
on the eastern side, broader on the western side and curved in the middle. 
It is like a wooden doll. Such is the tradition of the dàrfikyà fire-altar. 


To the west of the Ghavaniya is constructed the four-sided elongated figure 
of which the length has the measure of the sacrificer (96 angulas). A cord 
equal to this measure is increased by itself and a mark given at the middle. 
With the two ties (of the cord) fastened to the (poles at the) south-western 
and south-eastern corners, it is stretched towards the south by the mark and 
a pole fixed (at the spot reached by the mark). Fixing both ends of the cord 
at this pole, an arc of a circle is drawn from the south-western to the south- 
eastern corner (with the middle mark of the cord). The same is done on the 
northern side (of the fire-altar). The western and the eastern sides are to be 
similarly circumscribed by means of a cord double the (respective) side. 


5 


According to tradition, the saumikya vedi measures 30 padas ог prakramas on 
its western side, 36 (padas or prakramas) along the east-west line and 24 
(padas or prakramas) on its eastern side. 


To a cord of 36 (padas or prakramas) another piece of 18 (padas or prakramas) 
is added and a mark is given at a distance of 12 and another mark 
at a distance of 15 from the western end (of the cord which is added). With 
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ties at both ends (of the cord) fastened to (poles fixed at) two ends of the 
east-west line, the cord is stretched towards the south by the mark at 15 and 
a pole fixed (at the point reached by the mark). The same is done towards 
the north. These (two points thus obtained) are the two western corners 
(Sronis) (of the altar). After interchanging the ties at two ends, the cord is 
stretched (towards the south) by the mark at 15 and a pole is fixed at the 
mark at 12. The same is done towards the north. These are the two eastern 
corners (amsas) (of the altar). This is the method of construction with one 
cord. 


The diagonal of a rectangle of sides 3 and 4 is 5. With these (sides) increased 
by three times themselves, the two eastern corners (of the altar), and with 
these (sides) increased by four times themselves, the two western corners (are 
determined). 


'The diagonal of a rectangle of sides 12 and 5 is 13. With these (sides), the two 
eastern corners (of the altar) and with these (sides) increased by twice them- 
selves, the two western corners (are determined). 


The diagonal of a rectangle of sides 15 and 8 is 17. With these (sides), the two 
western corners (of the altar) (are determined). T'he diagonal of a rectangle 
of sides 12 and 35 is 37; with these (are fixed) the two eastern corners. 


The knowledge of these (squared numbers) makes possible the construction 
of figures of the sacrificial altars. 


The (area of the) mahdvedi is 1000 minus 28 (square) padas. From the south- 
cast corner (a perpendicular) is dropped (on the western side) at a point 12 
padas towards the south-western corner (from the east-west line). The 
(triangular) portion cut-off is placed invertedly on the other side. That makes 
a rectangle. By this addition (the area) is enumerated. 


According to tradition, the sautrámaniki sacrificial altar is one-third of the 
saumtkya vedi. (To find its dimensions), 4/3 of a prakrama is to be substituted 
for prakrama (in the values given for the saumikya). Alternatively, the trans- 
verse sides will Бе’ 4/3 times 8 and 10 and the east-west line (prsthya) 4/3 
times 12. The (area of the) sautrümaniki sacrificial altar is 324 (square) 


padas. 


6 


According to tradition, the (area of the) altar for the asvamedha sacrifice is 
double (the area of the saumiki vedi). (Here) 4/2 of a prakrama takes the place 
of a prakrama. 


One prakrama equals 2 padas or 3 padas; on account of uncertainty in the 
meaning of the term (prakrama) one may take such value of prakrama as one 
may wish. The measure (of pada) may be that of the sacrificer or of the 
adhoaryu, because one directs the efforts of the other, 
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According to tradition, the altar for the conventional animal sacrifice 
( nirudhapafabandha vedi) has the measures of a chariot. There it is said that 
the western side (of the altar) measures 1 aksa (104 angulas), the east-west 
line 1 ¿së (188 angulas) and the eastern side 1 yuga (86 angulas) or the 
distance between the two outside holes. 


This (is to be constructed) by the methods of one cord already mentioned. 
Having stretched the cord by the mark at fifteen, the western corners are 
to be fixed by 4 aksa (52 angulas) and the eastern corners by 4 yuga 
(43 angulas). 


Now, these (units of chariot measure) are explained. I isé equals 188 angulas, 
1 aksa 104 angulas and 1 yuga 86 añgulas. These are according to the (Vedic) 
Carana school and are known as chariot measures. 


The western side is 4 arainis or other measures, the east-west line 6 and the 
eastern side 3. This (is to be constructed) by the method of one cord already 
mentioned. Having stretched the cord by the mark at fifteen, the western and 
the eastern corners are to be fixed by 2 and 14 (aratnis) (respectively). 


According to tradition, the paitrki vedi is a square, and has the measure of a 
sacrificer. This (is to be constructed) by the method of one cord already 
mentioned. Having stretched the cord by the mark at fifteen, the western and 
the eastern corners are fixed by half the measure. 


According to the tradition of the soma sacrifice, the (side of the) uttara vedi 
measures 10 padas. This (is to be constructed) by the method of one cord 
already mentioned. Having stretched the cord by the mark at fifteen, the 
western and the eastern corners are to be fixed by half the measure. 


These are measured by the yuga, pada or tamya measures of the sacrificer. 


One may take such value of pada, yuga, aratni and famyá as one may wish when 
these (words) are used as units of measure, on account of uncertainty in the 
meaning of these terms. 


In the measurement, the two sides should lie along the east according to 
tradition. 


7 


According to tradition, the sadas (shed) is 9 arainis wide and 27 aratnis long in 
the south-north direction; according to some, its length is 18 aratnis. This (is 
to be constructed) by the method of one cord already mentioned. Having 
stretched the cord by the mark at 15, the western and the eastern corners are 
to be fixed by 44 (aratnis). 


According to tradition, the uparavas are each 1 pradefa long, separated from 
one another by 1 prddefa. A square of side equal to 1 aratni is made, poles are 
fixed at the (four) corners, and a circle of radius equal to half pradesa is drawn 
(with each pole at the corner as centre) as per tradition. 
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According to tradition, the garhapatya fire has the measure of 1 vydydma. It is 
a square by one tradition and a circle by another. . 


The brick (to be used for the gérhapatya fire) is to measure 1 оудуйта (32 
angulas) long by * vyàyama (13 angulas 24 tilas) wide. There are 21 such bricks 
(required for each layer). In the first layer, the length (of the brick) is turned 


towards east, and in the second layer towards north. 


For the circular (gàrhapatya fire), a circular mound of earth is made and a 
pole fixed at the middle. (With this pole as centre) a circle is drawn with 
(a radius equal to) 4 дуйуйта plus the extra (as per rule 3.2 for transforming a 
square into a circle). Within it (the circle) a square of the maximum size 
possible is drawn and divided into 9 parts (squares) ; each segment of the 
circle (between the circumference and the square) is to be divided into 
3 parts. 


In the placement (of bricks), the corners of square (in the first layer) point 
towards intermediate directions; in the other layer, these corners lie at the 
centres (of the segments of the first layer). (With these two layers) alternating 
with each other, as many layers as desired are to be constructed. 


` The dhisnya fire, according to tradition, has the measure of the wooden vessel 


(pisilamátra) ; it is a square by one tradition and a circle by another. 


Having made a circular mound of earth, the agnidhriya fire is divided into 
9 parts and a stone is to be placed. The other (dhisnya fire) is divided into as 
many parts as prescribed and covered with bricks as they fit. 


8 


'The tradition has it that he who constructs the fire-altar is certain to be 
(rich). It is constructed in the likeness of the birds, that is, after their shape, 
in pursuance of express direction (in the matter). 


With the help of a bamboo rod of length (equal to a purusa) as mentioned, 4 
(square) purusas are measured out for the body (of the fire- altar) and 
1 (square) purusa is measured out for each of the southern wing, the northern 
wing and the tail. The southern wing is lengthened towards south by 1 aratni 
and likewise the northern wing towards north. The tail is lengthened towards 
west by 1 pradefa or 1 vitasti. 


The first agni is one-fold (14 sq. purusa); the second two-fold (24 sq. purusa); 
the third three-fold (34 sq. purusa) and so on; in this way one continues upto 
hundred-and-one-fold agni (1014 sq. purusa). 


But indeed the seven-fold (agni) only is to be constructed (first); (for) the 
seven-fold is the proper fire-altar. Thereafter, higher altars (are obtained) by 
increasing the area by one (sq. purusa) successively; this is the tradition. 
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The one-fold and the following (fire-altars up to the six-fold) do not have 
wings and tails, but the seven-fold does (have them) according to the injunc- 
tions of the Sruti. 


In the case of eight-fold and higher order fire altars, their differences in area 
from the seven-fold should be divided in seven and half equal parts and each 
part added to each purusa (of the original seven-fold altar). This is because 
the deformation (of the fire-altar) is disallowed in the Sruti. 


According to tradition, (the term) to be measured with a purusa means ‘to 
be measured with a bamboo rod'. 


9 


Two holes are made (at the ends of) a bamboo rod at a distance equal to the 
height of the sacrificer with uplifted hands, and a third hole is made at the 
middle. Having placed the bamboo rod along the east-west line, poles are 
fixed in the holes from the western extremity; two poles from the western side 
are then taken off, and a circle is drawn (about the pole in the 
eastern extremity) with the other end (from the west) towards south-east. 
The pole is then removed from (the hole in) the eastern extremity and fixed 
at the western extremity, and a circle is drawn (about the pole in the western 
extremity) with the other end (from the east) towards south-west. The 
bamboo rod is taken off and one end of it is fixed to the middle (of the east- 
west line) with a pole; it is then placed towards the south so as to pass over 
the point of intersections of the two circles and a pole is fixed in the hole at 
the other extremity. The bamboo rod is fixed to this (last) pole by its middle 
hole and laid (east-west) touching the outer edges of the two circles; two 
poles are fixed through the two extreme holes. This is a square of (side equal 
to) one purusa. 


Going about in this way, four squares each of one (sq.) purusa in the body 
(atman) are measured out. One (sq) purusa (is then measured out) for each 
of the southern wing, the tail and the northern wing. As stated, the southern 
wing is to be increased towards south by one aratni and so on. 


A bamboo rod equal to the diagonal of a square of side one purusa is placed 
across from (the western end of) the east-west line and another (rod of one 
purusa) is placed on the east side (from the eastern end). By them (that is, by 
their meeting point) the south-east corner is fixed. By reversing (the place- 
ment of the two rods), the south-west corner is fixed. Proceeding as before, 
the north-east corner is fixed. 


As in the case of the uttara vedi, it is measured out with the help of a cord or 
a bamboo rod. 


When the fire-altar having wings and tail is increased to higher folds or 
reduced, the saplamakarani of the fold (vidhā) is to be substituted by the 
purusa and the area (of the fire-altar) drawn. 
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Of the bricks, the side (of the first type) should measure one-fifth of a purusa; 
the second type has one of its sides longer by half; the third type is one-fifth 
of a purusa long and one pradefa broad; bricks with each side equal to one 
brádeía form the fourth type; square bricks of side equal to one-fifteenth (of 
a purusa) constitute the fifth type. 


The height of the brick is to be made a fifth of the jànu and that of the nakasat 
and pañcacodā half of that measure. 


What is lost by burning (and drying) is to be made good by loose 
earth because of the flexibility of its quality. 


10 


In the placement (of bricks), 10 bricks longer by half (that is, 36 ang * 24 
ang) and turned towards west are placed on the east side of the body (diman) ; 
10 (of them) turned towards east on the west side (of the body); 5 (of them) 
at each end of the two wings; 5 (of them) at both junctions of the wings (with 
the body) such that half of the bricks (that is, the added half 12 ang of the 
adhyardha) lie in the wings; and 5 bricks turned towards north and south on 
both sides of the tail. 


After placing bricks of side equal to 1 prddefa in the tail, all the (remaining) 
space of the fire-altar is to be covered with bricks of side equal to one-fifth 
(of a purusa). 


The number (of 200 bricks) is to be completed with bricks of side equal to 
one-fifteenth (of a purusa). 


In the other Jayer, 10 bricks longer by half and turned towards north are 
placed on the south side of the body and 10 (of them) turned towards south 
on the north side (of the body). (The placement of bricks) in the tail will be 
the same as in the wings for the first layer and that in the wings the same as 
in the tail (for the first layer). In the junction (between the tail and 
the body), (the placement of bricks should be) in the reverse order. 


The whole (of the remaining) space of the fire-altar is to be covered with 
bricks of side equal to one-fifth (of a purusa). 


The number (of 200 bricks) is to be completed with bricks of side equal to 
one-fifteenth (of a purusa). (With the two layers) alternating with each other 
as many layers as desired are to be constructed. 


There are five layers; these are covered with five (layers of) loose earth, 
ending up with a layer of earth; (this is done) for various purposes (served by) 
loose earth. 


The construction of the fire-altar for the first time should be with 1000 bricks 
upto (the height of) the knee; for the second time with 2000 bricks upto 
(the height of) the navel; for the third time with 3000 bricks upto (a height 
of) the mouth; and so on upto higher and higher heights. Those who 
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desire heaven should construct by increasing the height measure with 
innumerable bricks; this is the tradition. 

In the case of (fire-altars employing) 2000 bricks, the piles will be two 
layered; in the case of 3000 bricks, three layered; in the case of 4000 and 
larger number of bricks, the number of bricks (for the layer) remains the 
same (as that for the 3000). 

According to tradition, a smaller fire-altar should not be laid after a larger 
one has been constructed. 


11 


According to tradition, the fire-altar is to be constructed with four 
sided (bricks); in the absence of anything mentioned in particular, a square 
is to be understood. 


(The bricks should be) of the measure of pada, aratni, arvasthi and атака; this 
is the tradition. 


апйКа is one-fourth (of a purusa), aratni one-fifth (of a purusa), and so is ürvasthi 
(one-sixth of a purusa). 

The quarter bricks have the measure of a pada; there one is free to choose 
owing to the wide range of the meaning of the word (pdda). 


In the placement (of bricks), 8 bricks of size quarter of the one-fourth (that 
is, 15 X 15 sq. ang.) are to be placed at each end of the two wings and 
8 similar bricks at the (two) junctures (between the wing and the body) such 
that 6 afigulas (of the bricks) lie within the body. 8 bricks (of the same type) 
are placed on the western corners (of the body, 4 on each, lined) towards east 
and 8 bricks on the eastern corner towards west. 


In the space (of the body) between the two junctures (with the wings), bricks 
of size one-fifth (of a purusa) and their quarters (are placed). 


After placing bricks of size equal to 1 prddefa in the tail, the whole of the 
(remaining space of the) fire-altar is to be covered with one-fourth bricks. 


The number (of 200 bricks) is to be completed with quarter bricks. 


In the other layer, one-fifth bricks are placed in the middle of the juncture 
of the tail (with the body). 14 bricks of size quarter of them (of one-fifth, 
that is, 12 x 12 sq. añg.) are placed around in the body as they fit. 


The whole of the (remaining) fire-altar is to be covered with one-fifth bricks. 


The number (of 200 bricks) is to be completed with quarter bricks. (With 
the two layers) alternating with each other as many layers as desired are to 
be constructed. 


12 


For one-fold etc. (upto the six-fold fire-altar), square bricks of side equal to 
one-twelfth and one-thirteenth of the side (of the fire-altar) are to be made 
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as also their quarters, (With the two layers) alternating with each other as 
many layers as desired are to be constructed. 


From one-fold etc. (upto the six-fold), bricks are used in the first, second and 
third construction; in all cases and also for higher constructions, their 
number is according to the prescription of the Sruti (that is, 1000 bricks for all 
constructions). 


The kamya (fire-altars) are (endowed with) different merits and (are 
prescribed for the fulfilment of special desires) according to the science of 
merits (gunasastra). 


Those who have many foes should construct a (fire-altar in the form of an 
isosceles) triangle; this is the tradition. I 


А square twice as large as the area of the (seven-fold) fire-altar with (two) 
arainis and (one) prādeśa is laid; the mid-point of the eastern side (of the 
square) is joined to the two western corners (of the square, and the area 
lying outside these lines is cut off); this is the exact triangle (equal in area to 
the seven-fold fire-altars of 74 sq. purusa). 


Bricks are to be made as in the case of one-fold etc. fire-altars (that is, of 
side equal to one-twelfth and one-thirteenth of the side of the altar); these 
should have the shape of an isosceles triangle. 


According to tradition, those who wish to destroy existing and future enemies 
should construct a fire-altar in the form of a rhombus (made of two isosceles 
triangles, ubhayata prauga). 


This (rhombus) looks like two inverted (fore parts) of a cart (joined 
together). As in the case (of the isosceles triangle), a rectangle (twice the 
area of 74 sq. purusa) is constructed and the mid-points of the eastern and 
western sides are joined to the mid-points of the southern and northern sides 
(of the rectangle, and the area lying outside these lines is cut off); this is the 
exact rhombus. (Bricks for this fire-altars are to be made in the same manner) 
as described in the case of the isosceles fire-altars. 


According to tradition, a fire-altar in the form of a chariot wheel is to be 
constructed (when it is desired) to destroy enemies. 


A circle of area equal to that of the (seven- fold) fire-altar with (two) aratnis 
and (one) prddefa is made and the largest possible square is inscribed in it. 


13 


Bricks (for the construction of the chariot wheel fire-altar) are made with the 
twelfth part of the side (of the inscribed square). 


6 of these (bricks) are placed in each circular segment and the remaining 
space (of the segment) is divided into 8 parts. 
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In the placement (of the first layer), the corners of the square should lie in 
the intermediate directions and in the other layer in the centres of 
the segments (of the first layer). (With these two layers) alternating with 
each other, as many layers as desired are to be constructed. 


According to tradition, those who desired food should construct a fire-altar 
in the form of a trough. 


The troughs are indeed of two types, e.g. the square-shaped and the circular. 
One can construct the fire-altar of any one of these (two) types as one may 


wish. 


Rather from considerations of quality a square (dronacit) should be cons- 
tructed. 


According to tradition, the handle (of the trough) should lie on (its) western 
side. 


The area of the handle is one-tenth of the total area (of the fire-altar). This 
being placed in the form of the tail (separate from the body), the area (of the 
square body) is found by the difference (of two squares) as already stated. 


The (square) bricks are to be made with the twelfth part of the side (of the 
square body). Bricks longer by half (adhyardha) and quarter bricks are also 
made. 


In the placement (of the bricks in the first layer), the bricks longer by half 
are arranged on the eastern side of the body, turned towards west, at the 
(west) end of the handle and at the two western corners (of the body). 


The remaining space of the fire-altar is covered with square bricks. 
The number (of 200 bricks) is to be completed with quarter bricks. 


In the other layer, the bricks longer by half are placed along the southern 
side of the body, turned towards north and along the northern side, turned 
towards south; the same is done along the southern and the northern side 
of the handle. 


The remaining space of the fire-altar is covered with square bricks. 


The number (of 200 bricks) is to be completed with quarter bricks. (With 
these two layers) alternating with each other, as many layers as desired are 
to be constructed. 
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Those who desire beasts should construct the samnhya, according to 
tradition. 


Bricks are to be placed all around the samühya (fire-altar). 


The cálvdla pits (in the ground) are to be placed in every direction 
and levelled with clay with water (purisa) ; this is the tradition. 
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Those who desire villages should construct the фатїсйууа (fire-altar); this is 
the tradition. 


The фатїсйууа is that (fire-altar) in which bricks are placed around the 
central svayamátrnga (brick). 


According to tradition, the upacdyya is to be constructed by those who desire 
villages. It is prepared in a manner opposite to that of the paricdyya (that is, 
the construction proceeds from outside to the centre). 


Those who desire prosperity in the abode of the Fathers should construct the 
fire-altar in the form of a pyre (Smasdnacit); this is the tradition. 


The pyres are indeed of two types, e.g. the square-shaped and the circular. 


One can construct the fire-altar of any one of these (two) types as one may 
wish. 


Rather from considerations of quality a square (§maSanacit) should be cons- 
tructed. In the square type, it should be like the trough without the handle, 
as already stated. 


According to tradition, those who desire beasts should construct the fire- 
altar with the meters (in place of bricks). 


According to one opinion, the entire (sacrificial ceremony) should be per- 
formed by means of meters, according to another, by the usual sacrificial 
fires. 


15 


Those who desire heaven should construct a fire-altar in the shape of a falcon; 
this is the tradition. 


'This (fire-altar) has curved wings and extended tail. The west side (of first 
half of the wing) is pushed upwards towards east and the east side (of the 
wing from the middle to the end) is pushed downwards towards west. In 
this way the wings of birds are said to be bent at their middle (part). 


The (area of the) fire-altar is to be made seven-fold with (two) aratnis and 
(one) prádefa. (Of the rectilinear fyenacit), the pradefa (portion of the tail) 
and the fourth part of the body (àtman) together with 8 caturbhdgiyds (also 
from the body) (are to be taken out). Out of these (areas), three (caturbh- 
Ggiyas) form the head (of the falcon) and the remaining (area) is to be 
distributed between the two wings. 


5 aratnis make 1 purusa, 4 aratnis 1 vydyama, 24 angulas 1 атайт and half (of 
24 angulas, that is, 12 angulas) 1 prádeía. That is the definition. 


The length of the wing is 9} arainis and š angulas. 
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A tie is made at either end of a cord 2 purusas long and a mark given at the 
middle (of the cord). Having fastened the ties at the two western corners of 
the (southern) wing, the cord is stretched towards east by the mark; the 
same is done on the eastern side (of the wing). This makes the bending (of 
the wing). Thereby is explained (the bending of) the northern wing. 


The body is 2 purusas long and 14 purusas broad. 


At the place of the tail, a rectangle 3 purusa broad and 1 purusa long towards 
west is constructed; a similar rectangle is constructed on its southern and 
northern side. These (latter, i.c. the southern and the northern) two 
(rectangles) are diagonally cut off such that the length (of the tail) at its 
juncture (with the body) is 4 purusa. 


At the place of the head, a square of side 1 purusa is drawn; the mid-point 
of its eastern side is joined to the mid-points of the southern and the northern 
sides (and the parts lying outside these lines are cut off). 


16 


The western and the eastern corners (of the body) are cut off (by lines) in 
the direction of the junctures (of the body with the tail and the head). This 
is the (form) of the falcon. 


Bricks are made with length equal to one-fifth purusa (24 айа) and breadth 
one-sixth purusa (20 añg.), the two sides being inclined (with each other) in 
such a way that these fit (with the shape of the wing). This is the first type. 


Two of these (first type) bricks are joined along the east line (that is, the 
length). This is the second type. 


That side of the first type, which is one-sixth purusa long is extended by one- 
eighth of a purusa (15 ang), and (the extended part) is bent so as to fit (with 
the shape of the fire-altar). This is the third type. 


A (square) brick of side one-fourth of a purusa (30 айа) is lengthened by half; 
the (square) portion of side one-fourth purusa is diagonally cut off. This is 
the fourth type. 


The fifth type of brick is half of the (square) brick of side one-fourth of 
a purusa. 


By dividing it (the fifth type) by the diagonal, the sixth type (is obtained). 


A rectangle of breadth one-tenth of a purusa (12 айд) and length one-fifth of 
a purusa (24 ang) in the direction from east to west is drawn. One each such: 
rectangle is placed on its southern and its northern side. These two (latter, 
that is, the southern and the northern, rectangles) are cut off by diagonals 
passing through their south-west corners. This is the seventh type. 
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Like-wise another type is formed in which the northern rectangle is cut off 
by the diagonal passing through the north (-western) cərner (the cutting off 
of the southern rectangle being as before). This is the eighth type. 


The ninth type is obtained by dividing by both diagonals a (square) brick 
of side one-fourth of a purusa. 


In the placement (of bricks in the first layer) 60 bricks of the first type turned 
towards north, are placed in each wing. 


Along each side of the tail, 8 bricks of the sixth type are placed (in this way); 
three of them at the end (of the tail) and one above them and again three 
and one (above them). 


At the juncture of the tail (with the body), 2 bricks of the fourth type partly 
covering both (the tail and the body) are placed. West of them (are placed) 
2 bricks of the fifth class touching each other edge to edge. 


17 


The remaining space (of the tail) is covered by 10 bricks of the fourth type. 
8 bricks of this type, turned towards east and west, are placed in the four 
corners (of the body). ! 


'The remaining space (of the body) is covered by 26 bricks of the fourth, 8 
of the sixth and 4 of the fifth type. 


In the head 2 bricks of the fourth type partly covering both (the head and the 
body) are placed and 2 of the same type, turned towards east, above them. 


Thus is formed the (first) layer of 200 bricks. 


In the other layer, 5 bricks of the second type are to be placed at each of the 
two bendings (of the two wings). At either juncture (of the wing with the 
body) (5) bricks of the third type are placed in such a way that the portion 
of each brick extended by one-eighth purusa lies within the body. The remain- 
ing space (of each wing) is covered by 45 bricks of the first type, 
turned towards east. 


5 bricks of the seventh type are placed along each of the two sides of the 
tail. Next to such brick in the second row on one side and in the fourth 
row on the other side, one brick each of the seventh type is to be placed. The 
remaining space (of the tail) is to be covered by 13 bricks of the eighth type. 


8 bricks of the fourth type, turned towards south and north, are placed in the 
western and the eastern corners (of the body). The remaining space (of the 
body) is covered by 20 bricks of the fourth type, 30 bricks of the sixth and 
1 brick of the fifth type. 


In the head are placed 2 bricks of the fourth type and east of them 4 bricks 
of the ninth type. 
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Thus is formed the (second) layer of 200 bricks. 


(With these two layers) alternating with each other as many layers as desired 
are to be constructed. 


18 


Those who desire heaven should construct a fire-altar in the shape of a 
falcon; this is the tradition. 


This (fire-altar) has curved wings and extended tail. The west side (of first 
half of the wing) is pushed upwards towards east and the east side (of the 
wing from the middle to the end) is pushed downwards towards west. In 
this way the wings of birds are said to be bent at their middle (part). 


120 (square) bricks each yg of a (square) purusa (side, 1 pu. or 30 ang) give 
the area of the seven-fold (fire-altar of 71 sq. pu.) with (two) aratnis and 
(one) prádeía. Of them, 40 (can be accommodated) in the body (атап), 3 
in the head, 15 in the tail, 31 in the southern wing and the same (number) 
in the northern (wing). 


A rectangle, 14 purusa broad and 2 purusas long, is constructed. (An area 
equal to) 2 bricks of 4'gth (square purusa) is discarded from each of the 
two western and the eastern corners, leaving (an area equivalent of) 40 
(sodasi) bricks. This is the body. 


At the place of the head, a square of side } purusa is drawn; the mid-point 
of its eastern side is joined to the mid-points of the southern and the northern 
sides (and the parts lying outside these lines are cut off). (An area equivalent 
of) 3 (sodafi) bricks is left. T'his is the head. 


A rectangle of breadth 1 purusa and length 2 purusas, further extended by an 
area of yg square purusa makes the southern wing. Likewise (is made) the 
northern wing. 


At the end of (each) wing, 4 squares of side equal to 1 of a purusa are made, 
diagonally divided, and their halves discarded. An area (equivalent of) 31 
(sodasi) bricks is left. 


In the middle of the wing less the end portion (that is 1 purusa or 30 arg with 
which the 4 squares were made), an east-west line is drawn. From (the 
western point of) the juncture of the wing (with the body) a cord of length 
1 purusa is stretched and a point at the end of 1 purusa is given (where the end 
of the cord meets the east-west line). At a distance of 1 purusa from this point 
towards east another point is given. From these two points lines are to be 
drawn to the different end points (of the wing at the junction with the body 
and at the end less 1 purusa where the 4 squares were made). This 
is the curving of the (southern) wing. Thus is explained (the curving of) the 
northern wing. 
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19 


(An area bounded by a length of) 2 purusas on the western side, 4 purusa on 


the eastern side, 4/18 (times } purusa or 30 añg) on each of the two (southern 
and northern) sides and having a height of £ purusa can accommodate 15 
(sodasi) bricks. This is the tail. 


The one-sixteenth (sodasi) brick is to be bounded by four sides (whose 
measures are) : § purusa, $ purusa, $} purusa and xi purusa. 


A half brick is bounded by three sides, two sides by purusa each and the 
other by - purusa. 


A quarter brick is bounded by three sides, —опе side by 1 purusa and the other 
two by x purusa each. 


A brick for use in the wing (paksestakà) is bounded by four sides,—two sides 
by 1 purusa each and the other two by $ purusa each. 


A brick for use in the middle of the wing (paksamadhyiya) is bounded by four 
sides,—two sides by 1 burusa each and the other two by 7 purusa each. 


A brick for use at the end of the wing (paksdgriyd) is bounded by three sides, 
one side by £ purusa, one side by (4+7) purusa, and the remaining side 
by ( у> + %) purusa. 


For making the brick for use in the wing (paksestakd) a rectangle of breadth 
7 purusa and length $ purusa is made and then lengthened by a diagonal (so 
that the other diagonal is shortened and the figure assumes the form of a 
parallelogram). The slabs are bent by the seventh of the distance between 
the root (apyaya) and the bending point of the wing (paksanamani). 


In the placement (of bricks), 4 quarter bricks are placed in the east of the 
head, 5 on the western side of the juncture of the head (with the body), 11 
on the eastern side of the (eastern) juncture of the wings (with the body), 
11 on the western side of the (western) juncture of the wings (with the 
body), 5 on the eastern side of the juncture of the tail (with the body) and 5 
on the west of it, and 15 at the end of the tail. 


20 


4 bricks for use at the end of the wing (paksdgriya) are each placed at the end 
of the two wings and 4 at the juncture ofthe wing (with the body) each lying 
partly in both (the wing and the body). 


Around these latter (paksagriyd bricks partly lying) in the body, 4 one- 
sixteenth bricks are placed on either side as these fit. 


4 bricks for use in the middle of the wing (paksamadhyiya) are each placed in 
the middle of the two wings. The two wings are (then) to be covered by 
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bricks for use in the wings (paksestaka), (the longer sides of the bricks being) 
turned towards east. 


'The remaining space (of the fire-altar) is to be covered with one-sixteenth 
bricks; at the (inclined) edges (of the fire-altar) the diagonal sides (of these 
bricks) are to face outwards; elsewhere. (their placement should be) as in 


the head. 


In the other layer, 2 one-sixteenth bricks with their diagonal sides facing 
outwards are to be placed in the east of the head; west of them two of these 
with their diagonal sides facing inwards (are to be placed) partly covering 
the head and the body. 


2 half bricks are to be placed as thesc fit, and these are to be enclosed by 2 
half bricks with their diagonal sides facing outwards. 


One-sixteenth bricks with their diagonal sides facing outwards are to be 
placed where the sides of the body meet (that is, at the western and eastern 
corners). 


4 half bricks (are to be placed) at each end of the two wings. Two wings are 
(then) to be covered with bricks for use in the wings (paksestaka), (their longer 
sides) turned towards north. 


3 half bricks (are to be placed) at either side of the tail. 


The remaining space (of the fire-altar) is to be covered with one-sixteenth 
bricks; at the (inclined) edges (of the fire-altar) the diagonal sides are to 
face outwards, elsewhere (their placement should be) as in the tail. 


If square or triangular areas arise (due to the removal of sodasi bricks for 
completing the number 200), these are to be covered by half or quarter 
bricks. Anukàs in the place of paficadasabhàgiyas (are to be placed). 


(With these two layers) alternating with each other as many layers as desired 
are to be constructed. 
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The kite-shaped fire-altar (kañkacit) and the fire-altar in the form of an alaja 
bird are explained after the falcon-shaped (fire-altar). 


Like the falcon their two wings are larger than the tail and more curved (at 
the middle); the inclined tail is long (at the end and short where it joins with 
the body) ; neither the body nor the head is circular. This is according to the 
scriptures. Or, in pursuance of the sacred tradition, (the fire-altar may be) 
without the head. 


And it is taught thus : 'One who wishes to live with the head on in this world 
should provide the kañkacit with the head’. Why is it said when one (always) 
has (the head)? 
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Naturally the two wings are curved and the tail is narrowed because such 
modifications are so heard. Where no (such) modification is heard, the body 
retains its natural form. 


Thus it is constructed in the form of the falcon, and the shape has been 
explained after the sacred tradition. 


According to tradition, the fire-altar for the afvamedha (sacrifice) is three 
times as large (as the seven-fold with aratni and prādeśa). 


All (sorts of) enlargements are possible in this case as nothing particular is 
mentioned. 


The enlargement of the wings and the tail is stated to be brought about by 
the addition of rectangles. 


It is (further) taught that, for the afvamedha sacrifice, the fire-altar is 
of twenty-one. 
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We shall explain (the method of measuring areas by) the combination of 
the cords. 


Having put a pole on a level ground and described a circle round it by means 
ofa cord (fastened to the pole), a pole is fixed on each of the two points where 
the end of the pole's shadow touches (the two halves of the circle). This (line 
joining the two points) is the east-west line (praci). Then after doubling (a 
given) cord, two loops (made at its two ends) are fixed at the two poles (of 
the pract), and (the cord is stretched towards south by its middle point where) 
a pole is fixed; the same is repeated to the north. This (line joining the two 
poles) is the north-south line (udici). 


Two loops are fixed at the two ends of a cord. Marks аге (to be given) at the 
Sronis, the amsas, the nirafichana and the samásabhangas. A pole is fixed at each 
end of the east-west line (of desired length) ; likewise (a pole is fixed at each 
of) the two frontis (west corners) and the two amsas (east corners). Having 
fixed the loops at the two poles (on the east-westline), the cord is to 
be stretched by the nirafichana mark towards the south-east corner. 'The same 
is done towards the north-east corner. After interchanging (the loops of the 
cord on the poles), the same is repeated. This is the method (of construction 
of squares and rectangles) in all cases. 


Having doubled (the length of) a given measure, a mark is made at one- 
fourth of the added length; this is the nirafichana mark. (The length upto the 
nirafichana is) the diagonal (aksmayá) and the remainder the breadth 
(tiryañmani ). 

Or else, half the measure is added (to the measure) and a mark is made at the 
sixth part of the added length; this is the nirañchana. (The length up to the 
nirafichana is) the diagonal and the remainder the breadth. 


For (constructing) a square (samacaturafra), a pole (is to be fixed) at half 
the measure. For (constructing) a rectangle (dirghacaturafra), (the pole is to 
be fixed) at half (of the value) prescribed in the text. The same is for (the 
construction of) a triangle (Sakata-mukha). 


By these (methods) are explained the measurements of the sacrificial chamber 
(pragvamsa), the altars, as also the other chambers (gala). In these cases the 
north-south line (is used in the same manner) as in the east-west line. The 
same is for the sadas (tent). | 


By the word aparimita is to be meant a measure greater than the given 
measure. 
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For decrease (nirhdsa) or increase (vrddhi) as also for addition, the method 
according to the direction of the text is to be followed. 


We shall explain in what follows how to find the southern agni by 
(the method of) the third. (А cord ofalength equal to) the distance between 
the gárhapatya and the dhavaniya is increased by one-sixth or one-seventh (of 
its length) and the length so increased is divided into three equal parts; the 
cord is stretched towards the south by the mark given at one-third from the 
other (western) end; at the point (thus obtained) the fire (is to be placed). 
The opposite point in the north is the place for the utkara (pit). 


Alternately, with a cord of length equal to the distance (between the 
ühavaniya and the gdrhapatya fire) reduced by one-third, a square is drawn in 
the eastern half; the fire (daksindgni) (is placed) at the froni (that is, at the 
south-western corner of the square). By reversing, the rubbish heap (utkara) 
(is placed) at the amsa (that is, at the north-east corner). 


2 


(The fire-altar is) measured by the units of a chariot expressed in añgulas; 
188 aigulas make one ij (pole); 104 aügulas make one aksa (axle of a cart); 
86 aügulas make опе yuga (yoke); and 32 aügulas make one Samyd. 


For (the construction of) the paiirki (vedi), a square of 2 purusas (in area) 
is constructed and a pole is fixed at the middle of each side; this is. the 
solution. 


(The terms) karam, tatkaragi, tiryanmani, parsvamani and aksnayá denote cords 
(measuring the sides of the areas). 


The diagonal (of a right triangle) of which the breadth is pada and the length 
3 padas is 4/10. padas. 


Similarly, the diagonal (of a right triangle) of which the breadth is 2 padas 
and the length 6 padas is 4/40 padas. 


The yuga and the famyá measures as seen (in the case of the uttara vedi) have 
already been stated. 


'The (area of the) square drawn on the diagonal of a rectangle is equal to 
the sum of (areas of) the squares drawn separately on its breadth and length; 
this is the property of plane figures (concerning rectangles). 


The diagonal of a square produces a square twice as large (that is, 
the diagonal equals 4/2 times the side of the square). 


'The measure is to be increased by its third and this (third) again by its own 
fourth less the thirtyfourth part (of that fourth); this is the (the value of) 
diagonal of a square (whose side is the measure); this is approximate. 
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The diagonal (of a rectangle) of which the breadth is the side of a given 
square ( pramãna) and the length the side of a square twice as large (dvikarani) 
equals the side of a square thrice as large (irkarani). 


Thereby is explained the side of a square one-third the area of a given 
square (trliyakaram).Itis the side of a square one-ninth the area of the 
square thrice as large (trkarani). (Alternatively,) the side of three-ninth 
the square of the original (pramdna) equals the side of a square one-third 
the area of a given square (trtiyakarani). 


The side of a square one-third the area of a given square (trtiyakarani) in 


prakrama is used in (the construction of) the sautrámani (sacrificial altar). 


(By the preceding rules) the combination of squares of equal size is explained. 
To find a combination of two squares of different measures, a (rectangular) 
part is cut off from the larger (square) with the side of the smaller; the 
diagonal of the cut-off (rectangular) part is the side of the combined 
square. 


3 


If it is desired to remove a square from another, a (rectangular) part is cut 
off from the larger (square) with the side of the smaller one (to be removed); 
two poles are fixed on (two ends of) the cut and the line (thus obtained by 
joining the poles) is placed across so as to touch the opposite side; by this 
contact (the side) is cut off. With the cut-off (part) the difference (of two 
squares) is obtained. 


(If it is desired) to transform a rectangle into a square (its breadth is taken 
as the side of a square and this square on the breadth is cut off from the 
rectangle), the remainder of the rectangle is divided into two (equal parts) 
and placed in its east and south side; (the empty space in the corner) is filled 
up by a (small extra) square piece. The removal of it (of the square piece from 
the square thus formed to get the required square) has been stated. 


If (the rectangle be) very long, it should be cut again and again (into squares) 
making equal (the length to its) breadth; these squares are combined into 
one square; (to this is) added the (remaining) portion (of the rectangle) 
after transforming it suitably. This is the method of addition (ekak samasah). 


A square intended to be transformed into a rectangle is cut off by its diagonal 
(by drawing a line from its north-west corner to south-east corner); one 
portion (again is subdivided) into two equal parts and are added, one to its 
east and the other to the north; for a trapezium the side is cut off and added 
as it fits. 


By unit measure the square unit is to be understood. On specific direction, 
it may be otherwise. 


Square on a side of 2 units is 4; on 3 units it is 9 and on 4 units it is 16. 
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The number of units (in the side ofa square) measured by a cord, when 
multiplied by the same, will give the total number of squares. 


Half of the unit will produce its one-fourth, one-third its one-ninth, one- 
fourth its one-sixteenth. 


This is (the method of) deduction (nirhása) which has been explained before. 
This is according to (the injunction) of the £astra. 


Enlargement (vivrddhi) and deduction (Ағза) are made, depending on the 
unit of length in a cord (rajjupramána). 


If it is desired to transform a square into a circle (a cord of length) half the 
diagonal (of the square) is stretched from the centre to the east (a part of it 
lying outside the eastern side of the square) ; with one-third (of the part lying 
outside) added to the remainder (of the half diagonal), the (required) circle 
is drawn. This gives the solution. 


If it is desired to transform a circle into a square, its diameter is divided into 
fifteen parts and two of them are removed. The remaining (thirteen parts) 
will be the side (of the square). 


4 


The altar in the shape of a trough, chariot wheel, falcon, triangle, rhombus 
and a kind of pot in the shape of a wheel are the (citis of the corresponding) 
fire-altars. I 


For construction of trough (dronacit) a square equal to seven-fold fire-altar 
together with its wings and tail (i. e., 74 sq. purusa) is drawn and the tenth 
part of the area (after being transformed into a square) is joined to the 
original square like a stalk. This is according to some (teacher). The original 
square (having an area of 74 sq. purusa) is to be divided horizontally and 
vertically by drawing parallel lines from its tenth part; the (ten small squares) 
are then combined into a square (by the ekasamása method) and separated 
out. The remaining (squares are changed to a similar shape, i.e., a square). 
(Next) the previous part is to be joined to the latter (towards west like a stalk). 
The same (process) is adopted in the case of a circular (drogacit). 


In (the case of) an isosceles triangle (prauga) a square whose area is double 
the area of (the seven-fold) fire-altar with its wings and tail (i.e. 2x 74=15 
Sq. Purusa) (is constructed) and a pole is put in the middle of the eastern 
side. This pole is then joined (by means of a cord) with poles at south-west 
and north-west corners. This gives (the construction for) the fire-altar. 


In the case of rhombus (ubhayata prauga) a rectangle which has an area twice 
as much as in the seven-fold fire-altar together with its wings and tail, is con- 
structed and poles (are fixed) at the middle point of each of its sides. This 
will give the solution. 
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(Having desired) to transform an isosceles triangle (prauga) into a square, 
the former is divided by the práci line, one (of its parts) is placed on the 
opposite side after inverting it, and (the rectangle so formed) is transformed 
into a square by the (known) method of addition. This is the solution. 


(Wishing to transform a rhombus into a square), it (the former) is bisected 
by its transverse middle line and recombined as before. 


By this (method) the transformation of a triangle (into a square) is explained. 
This also explains the method of (constructing) a pentagon. A pentagon 
of equal angles is to be cut off into isosceles triangle and that having two 
types of angles into square. 


5 


How one hundred-and-one-fold fire-altar (from the original seven-fold fire- 
altar) is obtained gradually (by adding one square purusa) will be explained. 


Two times, three times of the original fire-altar (which is 74 sq. purusa) is 
to be constructed always by the method of addition. 


Upto twentyone-fold, the fire-altar is to be increased by the addition of 
one square purusa. 


For (the purpose of) adding one (sq.) purusa to the, original falcon-shaped 
fire-altar, a square equal (in area) to (that of) the original fire-altar with its 
wings and tail (i. e., 74 sq. purusa) is to be constructed and to it is added one 
(sq.) purusa (by the method of samása.) 


The original fire-altar is to be divided into fifteen equal parts. Two of these 
parts are to be transformed into a square (by the samása method. This will 
give the (new) unit (pramana) of the purusa. 


One-fifth (of a purusa) is the measure for the brhat brick and one-tenth (of 
а purusa) is for the padamatra. 


Or, an area of one square purusa is to be divided (into 25 parts) by (drawing) 
five lines both ways. Five of these small parts are to be transformed into a 
square, third part of which is cut off. The remaining (two parts) is added to 
one square purusa. This is another method (of determining the enlarged 
square unit). 


One-fifteenth of a purusa is 8 añgulas. 


5 aratnis, 10 vitastis, 120 angulas are each equal to one purusa. One 
pada measures 12 aügulas. 


Or, an area of one (sq.) purusa is to be divided by seven (lines) drawn from 
both sides; seven (parts) of these are to be combined (into a square); from 
this combined sum, (a rectangle) of 14 ang. by 1 purusa (to be transformed 
into a square) is to be subtracted (by the method of mirhdsa). The 
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remainder (which is a square) is added to one (sq.) Purusa. This is another 
method. 


By aratni and vitasti, no enlargement with (urusa) is to be understood; it 
is a number according to Sruti (i.e. enlargement of purusa is to be made 
with its submultüple). 


6 


As the (area) of the fire-altar is increased, зо is (increased) the unit of the 
bricks. This we will explain. 


The side of a square of area 147 (square) prakramas wil give the unit in 
prakrama for 101-fold fire-altar (construction above twentyone-fold). 


Or, in the second and following construction, there should be an increase 
(of one square) prakrama for every seven constructions. 


(At each successive construction), instead of the (original) prakrama the 
value of the prakrama should be enlarged by its one-seventh. 


Such (seventh part increase) is continued upto 101-fold fire-altar. 


There should be no increase in the antahpdtya and the gdrhapatya agni. The 
yoni will remain (fixed), for, according to Sruti, (the number of) yoni never 
increases with the (number of the) birth. Accordingly, the increase of the 
Joni is prohibited. 


The transverse (side) is to measure one less than the number of squares 
(of equal area) intended to be combined into a square; the two sides 
(together) should be one more than that ; an (isosceles) triangle is to be 
formed (with the sides and the transverse side as the base); the altitude 
will produce it (the required square). 


The increase of the altar depends on the distance between the poles ( ytipas). 
'This we are going to explain. 


The twentyfourth part of the cord measuring 11 paravan 10 aksa (1172 
айд.) of the chariot measure forms the (required) unit in prakrama. 


Having constructed an altar with this unit (i.e. 1172 arg.), a (rectangular) 
portion of 12 aügulas from the east ofthe altar is to be cut off, and then 
having considered the east-west line are placed the poles in the holes (made 
for this purpose). 


Or, the half (of the holes used for the two end уйраѕ) at both sides should 
be inside the altar (and the other half outside). This is according to Sruti. 


According to another (group of teachers), the first and the last pole (yapa) 
should be placed inside the altar ; this is natural. 


It is an altar having a lock on the crown of the head (fikhandini vedi). 


MANAVA-SULBASUTRA 
1 


1.1. Now we explain (the measuring with) a cord. 


1.2. A cord of correct length with ties (at both of its ends) is stretched properly 
along the east-west line (prsthya). 


1.3. By the middle of a pair (of naksatras) Citra and Svati, Ѕгауапа and Pratisra- 
vana, Krttika and Pratikrttikà, Tisya and Punarvasu, having risen 86 angulas 
(above the horizon), is (fixed) the eastern (cardinal) point, and it is (brought 
into a line) with the ties (of the cord). 


1.4-1.6. (The cord) for the altar of the new and full moon sacrifice (darsikya) is 6 
aratnis long, each (aratni) having the measure of 24 angulas. The east-west 
line, east and west corners (fràci, amsas and rogis) of the altar are fixed 
by means of drawing arcs with the help of a cord (marked) at 24 
(= 7 + 17) aügulas and 8 (= 1 +2 + 5) angulas. The cord is (then) 
placed from south-east corner (amsa) to the south-western corner (roni) 
and with this distance and with south-western corner as centre, is 
drawn an arc in the east. Having taken the centre of the circle at south- 
east corner, an arc is similarly drawn in the west. One end of the cord 
is now placed at this point of intersection. and the portion from the 
south-east corner to south-west corner is cut off by means of. drawing 
arcs. The same is repeated in the north, east and west. 


1.7. The mound (khara) for the eastern бге (Ghavaniya) is a square of one aratni, 
that for the western fire (gürhapatya) is in the shape of a chariot wheel 
(rathacakrakyti) and that for the southern бге (daksinágni) in the form of the 
half moon (candrardha). 


1.82, 1. 3b. A circle is drawn from the middle (point of a square drawn for dhavaniya) 
with Kofi measure. With third part of the length which lies outside 
(the square) together with the original (inside) length (i.e. half of the 
side of the square) is described another circle (for gärhapatya). Draw 
another circle with the half of the square circumscribing (second circle). 
The half of this circle is it ( daksinágni). 


1.9. After having taken a cord equal to the distance between the garhapatya and the 
Ghavaniya, a mark is made at the third part of the other (ie. western) end 
(and another at one-third distance from the east end). One-fourth of the 
middle part is left out (from the mark at the east). Now the terminal knots 
of the cord are fixed on (the two poles put on) the (two given marks) and the 
two cut ends are stretched towards south thereby assigning the (place for) 


` the daksindgnt. 
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1.10. Having interchanged (the end-knots), the place of the northern pit (utkara) 
is fixed. ` E 


1.11. An extra length of a piece of cord is taken as long as its (original) measure. 
On the middle of the increased cord is given a sign for fixing the pole, and 
on the increased piece of the cord within this sign, a nirafichana mark is 
given at the middle 


1.12. By this, the method of construction of all types of squares has been explained. 


2 


2.1. The pole (isd) is 188 angulas long, the axle (aksa) is 104 añgulas, the yuke (yuga) 
is 86 angulas; this is the measure of the chariot of the Carakas. 


2.2. After a mark is given at 188 añgulas, two marks are given at 6 and 9 and a tie 
is made at 43, the measures being in angulas. 


2.3. By this the altar for fastening animals (pasubandha vedi) for — Indra 
and Agni is explained. This is measured with ratha units of the Carakas. The 
other pasubandha sacrifice has (a prdaci of) 6 aratnis. 


2.4. The (mark at) six aratnis is for práci, at half an aratni is for nirafichana, then at 
half an aratni for froni, and then at half an aratni the mark is for amsas. This is 
the measure of the pasuki vedi. 


2.5. From (one end of) the tie marks are given at 1/2 aratni for south-west corner, 
then at 2 aratnis for fixing it on the western point of the east-west line, then 
at 2 aratnis for north-west corner, then at 13 aratni the nirafichana, then at 
атайт (the mark) for the south-east corner, then at 14 arainis for north-east 
corner, then at 1 aratni for the (eastern) tie. Тһе márutt and varuna altars are 
constructed with this cord. 


2.6. The whole cord is 10 aratnis long, the nirafichana mark being at its middle. The 
mark for fráci must be at 54 aratnzs. This is used to construct a pointed pazirki 
vedi. 


2.7. The whole cord is 7 aratnis; the nirafichana mark is at its middle. The mark for 
praci is at 5 aratnis. This gives the pointed райт vedi. 


3 


3.1-3.3. The sacrificial hut (prégvamsa) occupies (on the ground a square area of 
side) 10 (aratnis); the hut for the wife (patnifala) (a square) of 4 aratnis; 
the end of the (maha) vedi is at a distance of 3 (prakramas) from the 

` praguamsa; and the sadas is one prakrama away from the western end of the 
(maha) vedi. The (práci of) sadas is 9  (prakramas). The — havirdhàna 

(a square) of 12 prakramas is 4 prakramas from the sadas and 104 
prakramas. from the  yapávata. One pada is allowed for the yZpavata, and 
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the remaining belongs to the uttara vedi. The dgnidhra hut is (a square 
of) 6 aratnis. The-cord (required for this) measures 36 prakramas. 


Marks are given on a cord of length 36 (prakramas). The marks for (maha) 
vedis, sadas, havirdhana are given (on the cords) at 15, 21, 3, 3 and then 12. At 
the soma sacrifice, the best construction is done with (a measuring) cord. 


Where the length of a rectangle is 3 padas, and breadth 1 pada, its diagonal 
(squarred) will be 10 padas measured with а cord. 


From a knot (at the end of а cord) used for the construction of the sadas, 
another knot is made at a distance of 134 (araini); the same technique is applied 
for (shorter) length of 9 (aratni); this gives the best division for sadas. 


Take a cord of 10 aksa and 11 радах; the 24th part of this measure is stated to 
be also the measure for the ekddasini altar. 


Wishing to construct the fikhandini (vedi), 24 (añgulas) should be left from the 
end of the mahdvedi; 71 aügulas are known to belong to devyavedi. From the east 
this vedi looks like a lock on the crown of the head (sikhandini vedi). 


Five and seven (prakramas) and then one and one (less); this is called kaukili 
vedi, according to Caraka. 
4 


If the sacrificer be short by birth or through illness, what measures should be 
used by the priests ? 


Six tundas made from the upper cover of a lotus stalk make one bala of a three- 
year-old calf. 


Three balas of а three-year-old calf are equal to half of a mustard seed; two 
mustard seeds equal one yava. 


4.4а, 4.4b. 1 añgula == 6 yavas placed side by side; 1 prádefa = 10 afgulas; 1 vitasti = 


4.5. 


4.6. 
4.7. 


12 añgulas; 1 aratni = 2 vitastis; 1 оуйуйта = 4 Saya (aratni). 
А man (purusa) measures 120 angulas according to his own limbs; but standing 
on his toes, he measures 125 arigulas. 


1 krsnala = 3 yavas; 1 māna = 3 krsnalas (berry); I niska = I manas. 


Altars are constructed with (square) bricks having sides one-third (40 añgulas) 
and one-fifth (24 angulas) of a purusa. The half-bricks are prepared for fire- 
altars of three layers. 


4.8. The (first) layer has eight by eight bricks, the second has eight by eleven; 


5.1. 


the layer should be placed alternately; the final layer has eight by twelve. 


5 


Now we shall explain the bricks required in future (construction). 


5.2. 


5.3. 


5.4. 


5.5. 
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A bamboo rod equal to the length ofthe sacrificer with uplifted arms (120 añg) 
is measured out. . 


А second (bamboo rod) equal to 144 ang. is taken up, and marks are given at 
120 ang. (one purusa), 144 ang. (increased атайт), 132 ang (increased vitasti) 
and at the middle of 120 айа. (purusa) in each bamboo rod. 


After clearing at the head, poles are fixed at each of the marks at two purusas 
and at their middle as in the case of a pañcañgi cord. 


'Two bamboo rods are then fixed at the middle poles and a sign is given at a 
distance of one purusa towards south, where these (rods) intersect each other. 


. A bamboo rod is fixed at the centre pole and held over the sign towards south; 


then a pole is fixed at a distance of one purusa. 


5.8. 
5.9. 


5.10. 


5.11. 


5.12. 
5.13. 


5.14. 


The second bamboo rod is fixed at the eastern pole (on the head) and held 
towards south from east; poles are fixed at the distance of one purusa and 
also at their middle; the same is repeated in the west. 


By this the northern half is (also) explained. 


At the middle poles on the southern side of the square (thus formed), two 
bamboo rods are fixed and held towards south, and a sign is given ata dis- 
tance of one burusa, where these (rods) intersect each other. 


A bamboo rod is then fixed at the centre pole (on the southern side of the 
square) and held over the sign towards south; then a pole is fixed at a 
distance of 144 ang. 


The bamboo rod measuring 144 ang. is then fixed at the middle pole on the 
eastern (half of the southern side of this square) and held towards south, and 
a mark is given at a distance of 144 айр. ; therefrom towards west a pole is fixed 
at (a distance of) 60 ang. Likewise, (from the middle pole) on the west. 


(In the same manner) the construction of the northern wing is explained. 


For (the construction of) the tail, vitasti should be used in place of aratni 
(that is, marks should be given at a distance of 132 ang.) 


The head lying eastward of the eastern side is to be measured by half purusa 


. of the райсайрі rod. 


6.1. 


6 


For the garhapatya fire-altar, the bricks should be constructed with sides 
o ne-eighth of a vydyama and one-fourth ofa дуйуйта (i. e., 12 angulas x 24 


| añgulas) and with both sides one- -fourth ofa Dm (24 aigulas x 24 angulas). 


6.2. 


The first type of square bricks is to be made with each side one-tenth of a 
purusa (i.e., 12 añgulas > 12 angulas); the second type (rectangular) with sides 
one-tenth E a purusa and. one-half of (this tenth) purusa (1.е., 12 angulas >x 6 
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6.3. 


6.4. 
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an gulas); the third type (rectangular) with sides one-tenth of a purusa and 
one-tenth increased by its half (i.e., 12 añgulas x 18 angular); and the fourth 
type (square) with both sides one-fourth of a purusa (30 angulas x 30 angulas). 


Their height is one-fifth of thirty angulas (i. e., 6 angulas); but the height of 
nakasat, cüdà (fire baked), and riavya (seasonal) bricks, used in the middle 
(layers), and of vaifvadevi bricks used in fifth and sixth layer, is half (of the former 
set of bricks). 


Loose earth is placed in the space between bricks so that these are 
bound together and not separated. 


6.5. These materials are placed in the holes for the (grouping of) bricks. 


6.6. The verse runs thus : ‘The pits are dug for keeping the vessels, the heads of 


6.7. 


6.8. 


animals, tortoise, wooden mortar, two wooden spoons, pitcher and bricks, 
and for walking (of person in attendance).’ 


(The bricks) are to be placed in all directions within the body, at the juncture 
of head, tail and two wings, facing towards east, north, east to west, south to 
north and dividing them equally; depending on the contents, four bricks are to 
be placed towards cast and five towards west of the seasonal bricks and half 
(of these bricks) towards north-eastern side of the garhapatya fire. The rest (of 
the fire-altar) is covered with square bricks (12 añgulas x 12 atigulas). 


The same method from south to north is followed in the second layer, the 
remaining area being covered with square bricks. 


6.9. What is done in the first layer is repeated in the third and the fifth, and the 


6.10. 


6.11. 


6.12. 


arrangement in the second layer is repeated in the fourth; alternate layers 
(of the fire-altar) are laid in accordance with these directions. 


Then in the (case of) dgnidhriya and (similar) other constructions, the area 
should be divided into nine equal parts. In the dgnidhriya, a stone is placed 
in the middle; in the hotriya, (middle portion of) each side is covered with 
four turiya bricks (30 añgulas x 30 angulas); in the braéhmandcchamsa (hearth), 
four half bricks are placed in the corners; in other types of fires such as the 
márjáliya and the pasu-frapana (the butcher’s fire), six adhyardhd bricks (18 
айашаз X 12 angulas) in twos with the praci in the middle, are used. 


Twenty adhyardha bricks (18 atigulas x 12 angulus) are placed eastwise in the 
two amsas, twenty in the two Sronis and in the tail, twelve bricks on the eastern 
side of the two wings, turned towards east and west, and five bricks on both 
sides of the head; the remaining (area) is filled with square bricks (12 
angulas X 12 angulas). This is the first layer. 


In the second layer, twenty (adhyardha bricks: 18 atigulas x 12 anñgulas), 
turned in the direction of north-south and south-north, are placed at the 
groni- amsa-paksa portion of the fire-altar; eleven on both sides of the tail; and 
five turned towards east on either side of the head; the remaining (area) 
should be covered with square bricks (12 añgulas х 12 angulas). 
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6.13. What is done in the first layer is repeated in the third and the fifth, and the 
arrangement in the second layer is repeated in the fourth; alternate layers 
are laid in accordance with these directions. 


6.14. In the three-day worship, two (layers) are constructed on the first day and 
three on the second day (covered with loose earth on the third. day); in the 
six-day worship, one (layer is constructed) each day (covered with loose 
earth on the sixth day); and in the twelve-day worship, the construction 
should be made with one layer of bricks and one layer of loose earth on 
alternate days. 


6.15. By following this method, the construction is made throughout the whole year. 


6.16. (The bricks are placed) while reciting the maniras at the beginning and then 
touched at the end; that is the characteristic of a purusa. 


7 


7.1. A bundle of darbha grass, a lotus leaf, two idols of gold, a gold brick, a pebble, 
svayamatynna (brick), dürvà bricks (with engraving of dūrvā grass) and rice- 
gruel, —all are placed in the middle; towards east andin the middle of five 
cornered space are placed svayamátrnna (bricks); in the middle, north, south, 
sruca and kumbhestaka bricks; the remaining bricks are placed in the holes 
to the west side ofthe svayamdtrnna (bricks); the west like (brick), a brick 
consecrated with mantras, towards north ofthe one of the first interspace; a 
brick connected with their sides and a brick consecrated with mantras towards 
north; then in the east two seed-pourer (retah sica) bricks; in the southern 
interspace a rtauyá and a duitiyá brick and in the east at the fourth place 
the seed-pourer (retah sica); a brick embodying cosmic light (vifvajyoti), a 
circular (brick), a seasonal (rtavya brick), and dharma, asada, kürma and brsa 
bricks are placed; and that is the end (of construction) towards east. In 
the northern interspace towards the south-east are placed svayamdtrnna 
bricks from the east; to the east the mortar and the pestle; and near the head 
to the north-east within it is placed one vessel (ukha). 


7.2. To the west (of ukha) the purusaciti with its head measuring one purusa is cons- 
tructed with thirty-six bricks in the west and nine (bricks) on the £roni. 


7.3. So runs the verse: Three (bricks) are placed on the neck, six on each of the 
two shoulders, two on each arm, nine on the body, five on each leg in the 
west, and one on each hand and foot.” 


7.4. After having equally divided eight apasya bricks, in each ninth interspace is 
placed pranabhrt (brick); in the north-eastern interspace first set (of ten); in 
the south-western second set (of ten); in the south-eastern (the third set); in 
the north- western (the fourth set); in the second interspace towards south. of 
the svayamátrnna the fifth set of ten; in the ninth interspace the supersized 
joined brick like that of the Aranabhrt. In the south-eastern interspace is 
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7.5. 


7.6. 


7.7. 


8.1. 


8.2. 


8.3. 


8.4. 


8.5. 
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placed the first (set of ten); in the north-western. (the second); in the 
south-western (the third); in the north- eastern (the fourth); in the second 
interspace towards north of the svayamdirnna the fifth (set of ten); the 
vaifvadevi (bricks) are placed near each quarter towards north-eastern inter- 
space, towards south and north in the junction of the wings and their two 
interspaces towards east of the head of the Atharvan. f 


The head, two wings and the tail are divided into equal interspaces and then 
the first region (for first interspace) is fixed. 


In the first interspace on the head, loka bricks are placed ide by side; likewise 
in the fourth interspace of two wings along east and of the tail along north; 
towards west of the svayamdtrnna are placed bricks which had been previously 
joined side by side; in the southern interspace are placed vazsvadevi bricks, 
and the northern interspace (is filled) with loose earth. 


In a large sacrifice, procedures, as known through sacred texts, are followed 
with (chanting of) gdyatri and rathantara hymns of praise in the construction 
of the head. 


8 


In the second layer towards east of the svayamatrnga are placed rtavyd, vdyavyd 
and араѕуй (bricks), in required number, in the first, second and third inter- 
spaces respectively. In the southern interspace are arranged the sets of three 
bricks (rtagya, ойуайуй and apasya) from south to north; (another) sets of two 
bricks (ríavyà and vayavya) (are placed) on both sides north of the ninth 
(interspace); the remaining space is covered with apasya bricks. 


In the (construction of the) third layer, ten (prágabhrt) and twelve (brliali) 
bricks are placed on both sides of the ninth interspace; seven square (samici) 
bricks are arranged in the east, seven in the west and eight half bricks 
(ardhotsedha) consecrated with mantras on both sides of the svayamatrnna in the 
eighth interspace or in the last (uttama) layer. 


In the fourth layer, the first (rtavyā bricks) are placed first on both sides of each 
of the ninth interspace. From the east to the middle of the northern interspace 
side by side; in a similar way (are placed) the s#rta (bricks in excess) from the 
east to the middle of the southern interspace alternately. Inthe sixth, seventh 
and eighth (interspaces) are placed seventeen groups each containing a pair 
(of bricks) and in the south fifteen groups each containing three bricks in the 
north. 


In the fifth layer, one pranabhyt on each of the (fire) places; chanda and viraja 
(bricks) in the remaining places, similar to atimàtra bricks in excess in the 
sixth, seventh and eighth interspaces as many as are required. 


After having covered with half bricks, half stoma bricks (or portions) are placed 
from the south to east, a pair of bricks in the west, and a group of three 


8.6. 


9.1. 

9.2. 
9.3. 
9.4. 


9.5. 
9.6. 
9.7. 


9.8. 
9.9. 
9.10. 
9.11. 
9.12. 
9.13. 


9.14. 
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(bricks) in the north; these make a total of thirty-one bricks. Also a group of 
three (bricks) are placed by (the sides of) ndkasadas ine the west. It is then 
covered with loose earth, yava etc. and by the required number of bricks 
with names sprinkled with clarified butter. Then the furiya (bricks) (are 
placed) in the middle in the same manner as the prdnabhrt and the atimdatra; 
in the north, one vikarni (is placed) in the middle with soayamatrnna. 


This is about (the construction of) the suparnacitt. 


9 


The decrease (in shape) suffered by the bricks due to drying and burning is 
made good by further addition so as to restore the original shape. 


The decrease is always by one-thirtieth part of the original; hence the same 


is to be added to have the original shape. 


A brick of 150 (sq.) añgulas decrease by 6 (sq.) atgulas; the area of the brick 
other than this is deformed (or not natural). 


The (garhapatya) fire-altar measures 9216 (sq.) aùgulas; the measure for añgula 
and дуйуйта is to be determined. 


The area of each hearth (dhisnya) is fixed at 1196 (sq.) angulas. 
The area of the fire- altar (agniciti) is 111600 (sq. ) añgulas. 


The original or derived area is 7$ (sq. purusas); then area for head being 25 


(sq. pada = 4 sq. purusa) is added to it. 


The area is also 800 less 1 pada (799 sq. padas) ; the ksetravid knows what the area 
of the limbs together with that of the head of the altar should be. 


The body is to be made of 400 (sq. padas); each of the two wings of 120 (sq. 
padas); the tail of 110 (sq. padas); and the head of 25 (sq. padas). 


Thirty-one, thirty-three and fifty square bricks are placed; half bricks are 
considered for non-square places. 


In the placement of hundred bricks, where there is shortage or increase of 
area, the intelligent (person) must use broken bricks consecrated with mantras, 


The bricks for the wings, the tail and the head are placed on the square prstha; 
where the space exists, that is vanished. 


The placing (of bricks) for the rathantara, brhalloka and gãyatra yäjñiya is remem- 
bered by heart and done wisely. 


The number of bricks used (in the construction of) yayusmati is always fixed; 
the number of bricks used in each layer (citi) is being discussed; listen. 
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9.15., 19.15a. There are, according to experts, 186 (bricks) in the first layer; 
and 80 (bricks) in the second; 113 (bricks) in the third; 104 (bricks) in 


the fourth; and 356 (bricks) in the last layer. 


9.16. By all these yajusmati layers the fire-altar (the agni) is produced; lastly, it is 
plastered with loose earth. 


9.17. By this, the yaju (smati layers as quoted) are constructed; there are thousand 
(bricks) to be laid with (the use of) sands. 


9.18. The firc-altar suitably constructed is like a cow thatis produced; the sacrificer 
milks always (from this) the desires for the yajamana. 


9.19. He who knows sixty Prajapati (lords) as samuatsara goes to the heaven 
(brahmaloka), the firmament and the abode of the sun. 


10 


10.1a, 10.1b. According to the vaisnava (measure), the geometrician, the calculator, 
the dictator, and the one who has taken up measuring as profession are 
always honoured by the sulbavids. The construction (of the altar) is effected 
by dividing the earth which has been measured by us (since it belongs to 
us); the best measure for sacrifice is obtained when the construction is done 


in one’s own house. 


10.2. The ground should be plane (or level), the Sanku straight, and the cord (made 
of muñja grass) be free from knotch (or be smooth). There shall be no cons- 
truction in the beginning of the naksatra citrã; this is done when the tithi and 
naksatra are in good accord with water (varuna). 


10.3. The breadth of all (altars) should be towards east; the altar should be made 
after the body of the aska; the height of that altar is equal to arva (16 
angulas); and the cutting (of the altar) containing five layers should be at the 
knee (тати). 

10.4. In the second layer are placed half of rtavyd, nakasat and pafcacoda ; the area 
for the construction of the altar is 72 (sq.) purusas. 


10.5. The (construction of the) havirdhana is completed by а container, ofthe mound 
by means of pots, of the cátvála by animals and of the mound with fire by 
materials of the sacrifice. 


10.6. The half circle of area 1 (sq.) aratni is (transformed) into a four-cornered 
mound; by following different methods its volume in aratni is found. 


10.7. Having drawn a line equalto 24th part of a purusa in the east, another line of 
equal length is drawn in the west; towards south is drawn sixteen (angulas) 


and towards north thirty (angulas). 

10.8. The cátvala is made one prakrama towards east; and the place for immolation 
is the same as one prakrama; the (area of) the catvdla is to be increased depen- 
ding on the increase in the number of animals. 
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10.9. Multiply the length by the breadth separately and that again by the height; 
this always gives the result in cubic measure. 


10.10. Multiply the length (of a right-angled triangle) by the (same) length and the 
breadth by the breadth; the square-root of the sum of these two (results) 
gives the hypotenuse; this is already known to the scholars. 


10.11. (There shall be no construction) with (the use of) fire and water in sravand 
and abhijit, bahulà and tisya, citra and sváti. 


10.12. The fraci-bhaskara is to be protected in the night; this is found as the east- 
west line by means of a ganku set up in a circle. 


11 


11.1. If the sacrificer be diseased or short (in height) from birth what should be 
the measure to be used by the priests in this case ? 


11.2. A thick cord of hair, a mustard seed, and a yava, (each) six times of previous 
one; one pradefa is to be equal to 12 human afigulas. 


11.3. Two such (pràádeías) make one aratni; one prakrama is equal to one aratni; 
that (prakrama) is considered to be two prãdesas for purposes of measure- 
ments of a fire-altar. 


11.4. A measure of four prakramas is always less by 15 angulas. 
11.5. There are eleven yüpas, four increased with four at each sacrifice. 


11.6. In some altars there are two fires with no use of bricks. If the altars 
are constructed separately, the fires are so constructed. 


11.7. One hundred and twenty añgulas of a man always equal his five aratnis or ten 
padas; depending on the man's stature, the measure may be smaller or larger. 


11.8. Eighty-six angulas are known to be equal to опе yuga; one aksa measures 
eighteen (añgulas) more (i. e., 86 + 18 or 104 angulas); all ratha measures are 
done as per prescriptions of the texts. 


11.9. Now begins the (method of) construction of a circle. Having desired 
to construct a circle out of a square, the (following) method has been enuncia- 
ted by the experts; listen to it. 


11.10. The line joining the point of intersections of triangles formed in a square 
(that is, the point of intersection of two diagonals) and the corner (of the 
square) is stretched towards east; that (which remains inside the square) 
together with one-third (of the part projecting outside the square) forms the 
radius of the circle. 


11.11. One purusa (measure) produces a square of one purusa; its diagonal produces 
(a square of) two purusas; the diagonal of this (second square) produces (a 
square of) four purusas or two purusas produce a square of four purusas. 
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11.13. 


11.14. 


11.15. 


11.16. 


11.17. 


11.18. 


11.19. 
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One side (of a right-triangle) is two purusás, the other side four purusas; two 
rectangles, each having two such triangles make as quare of sixteen (square) 
furusas. 


The fifth part of the diameter added to three times the diameter gives the 
circumference (of a circle). Not a hair of length is left over. 


Divide the diameter of a circle into ten parts and leave out three parts. The 
square drawn with this (as side) and placed within the circle projects outside. 


Divide the square into nine parts by drawing three (parallel) lines from two 
sides; drop out the fifth portion (in the centre) and fill it up with loose earth. 


А man measures four aratnis; for construction with sand, the use of half-arm 
(i. e., one aratni extra) is also considered. 


The sides (ofa right triangle) are made with 3, 4 and 5; those of others are 
made by multiplying (these numbers) with desired (quantities), as may be 
required in the (construction of) altars; this has always been prescribed by 
ancient teachers. 


For round lines (in altar), the measurement of layers are done by a multitude 
of measures and their changes; the measures are calculated by length and 
breadth. 


The (unit of).double the measure of length is found from a (newly) 
constructed square or from a fivejoint cord (paficaügi) or as explained by 
the ancient teachers. 


11.20a. 11.20b. Here is the method of construction with a five-joint cord; with this 


11.21. 


11.22. 


11.23. 


11.24. 
11.25. 


the measurement of all altars with the exception of kañka and alaja is 
done; I shall explain the markings (in the joints of such a cord). 


A cord of double the measure, with marks at both ends, is given a mark at 
the middle, then another mark at one fourth (ofthe second half) which is 
nirafichana and then another mark at the middle (of the second half); the 
distance (from the nirafichana mark to the end of the second half) is equal 
to breadth; (with this) the required square (is constructed). 


The east-west line (práci) then becomes equal to the length of the original 
measure; two ties are given on (the ends of the) (increased) cord, and a pole 
at the middle. 


After fixing the western end of the cord at the middle (pole) the cord is 
stretched towards east-south corner by the nirafichana mark and a pole is 
inserted at the middle (of the second half); the same is repeated towards 
(south- west, and in (the north of) the middle; this is done in the vdsuvedt. 


The ties should be lifted up for the measurement of the western corners. 


Draw (straight) lines from amsa and froni in the direction of each; with amsa 
and ęro ni. (as centres) and distance between them (as radius) draw lines 
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(such that these intersect); fix poles at the points of intersection; with these 
(as centres) and with the same radius (as before) draw.curves on both sides. 


11.26. When it (the altar) contains bricks, no line should be drawn in the remaining 
two sides (east and west). 


11.27. At the eastern and western third post the rubbish heap and the southern 
fire (daksinagni) are correctly placed. 


11.28. Other parts are drawn from the middle (line) with nine angulas. 


12 


12.1. The half measure lessened by its sixth is known as the visesa. The vifesa and 
the measure (pramána) produce the diagonal of the measure. 


12.2. 'Take the other half of the measure; increase its (measure) by its twenty-fourth 
part and give at this a sixth knot with a mark, known as nirafichana, 
(used) for diagonal; the remaining (part) is the transverse side (tiryanmani). 
The froni is half-hand away from the knot. 


12.3. It has been advised for (obtaining) the ¿gnidhra. 


12.4. That which is the diagonal of (one-fold) fire-altar is, with the original, the 
diagonal; in this way the twentyone-fold asvamedha fire-altar is obtained. 


12.5. (The length of) 1 purusa and (the breadth of) 4/10 purusa produce an area of 
11 (sq. burusas). 


12.6. The diagonal formed of two sides each having the length of 1 purusa is not 
smooth (not an integral number). The fire-altar from 1 to 101 fold has 
been achieved by increasing its side (as discussed in 12.4-). 


13 


13.1. In right-angled triangle also (vide 12.4.), the hypotenuse of 4/16 angulas will 
give value in prakrama for the sautrámani sacrifice. 


13.2. One-third of a prakrama (i. e., 10 afigulas) is for (the construction of) the saumiki, 
the queen of the serpents (sárpardjfiki). This with 4/3 and other with 4/3 
serve the purpose of the altar previously mentioned. 


13.3. In the soma sacrifice, one prakrama equals 14 angulas or it should be measured 
with 1200 (sq.) añgulas as in the case of the animal sacrifice. 


13.4. Give a mark at one-fourth; draw circles with one-sixth, one-ninth, one-seventh 
and one-ninth, and in (each of) half side; there shall be no circle (in the west). 


13.5. The sávitr and similar altars should be constructed in four days; the aruna 
(altar) should be made knee-high and filled with water. 
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13.6. The garhapatya (fire-altar) has two forms e. g., the square and the circle; the 


13.7. 


square is constructed with a side of one оудуйта (i. e., 96 angulas) and the 
circle with a radius of half purusa (i. e., 60 angulas). 


The (rectangular) bricks having length one-third of a vyayama and breadth 
one-seventh of a oyáyáma are to be made and (arranged) in the first and in 
other alternate layers (each) with 21 bricks. 


13.8-13.9. Rectangular bricks (used in other layers) are one-third of a purusa long 


13.10. 


13.11. 


13.12. 


131.3. 
13.14. 


13.15. 


13.16. 


13.17. 


13.18. 


and one-sixth (of a purusa) broad; its breadth of one prathika (20 angulas) is 
arranged along the length (of the altar), the breadth and the length of the 
middle and the remaining layers being equal. "The two bricks each of 20 
angulas at the two corners equal the length of the brick (i.e., 40 an gulas); 
(by this arrangement) the cleavage (is prevented). Three corner bricks (of 
each layer) are replaced by six half bricks (to make each layer of 21 bricks). 


(Here have been used) a number of four-sided bricks measuring more than a 
prathika by one prathika. 


In the circular (gàárhapatya), there are four kinds of bricks measured with the 
parts (of a burusa). 


Four (square) bricks are placed in the middle; two more (such bricks) to the 
east and west of them; two each on the sides; then one of the bricks 
looking like half-moon is divided into two half bricks; the remaining 
circular parts are equally divided; thus 21 bricks (are made). 


Alternate layers are done with bricks facing north. 


Types of bricks used (for fire-altar) together with the chanting of the gdyatra 
(metre) include one-and-half, quarter, half-quarter and the fifth of a purusa 
(padyapada or paficami). 


Taking a cord two purusas long and four times the original cord, marks are to 
be given at equal intervals by an expert; this is known to be paficdigi by the 
learned. 


From the middle (of the cord) between ties marks are given at (a distance of) 
one purusa increased by one aratni; this is called the gāyatra measure and 
used for the construction of a square; at the end each wing is increased 
by the gayatra (24 angulas) measure and the tail by what is left after taking 
off 108 angulas (from а purusa). 


When dried and burnt, bricks (usually) lose one-thirtieth (of their size). 


Then after a place is washed with water and sanctified, it is divided into three 
or four parts. 


13.19. 


13.20. 
13.21. 
13.22. 


13.23. 


13.24. 


13.25. 
13.26. 


13.27. 


13.28. 


13.29. 


14.1. 
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Adhyardhà bricks (18 angulas x 12 añgulas) are placed,—20 on the north 
and the (southern) amsa of the praci, 10 in the tail (on gach side), 12 on each 
side of both wings, and 5 on both sides of the praci. The number of bricks are 
15 оп ће head, 84 in the two wings, 85 on the body and 30 on the tail. 
According to some scholars, there are 99 quarter bricks in the tail, 20 each 
in sront and amsa, 10 on each side of the tail and the wings. 


(In the second layer) ten adhyardhà bricks are placed in the head towards east 
and north, 


Bricks in the first (layer) are connected together and turned towards east 
and those of the second are connected by mantras and intended for afvini. 


The piling of bricks is done by alternating (the above layers) upto the height 
of the knee. 


For a small area of (side) 3 padas, the dhisnya (fire) of one layer is 
to be constructed with 4 kinds of bricks; for more layers it is done with 
mantras concerning the fire-altar. 


There are 4 adhyardhds (18 añgulas x 12 angulas), and the two in the middle 
are to be (divided into six parts) (nakula caturbhaga). 


In the dgnidhriya, a stone is placed in the ninth place (i.e., in the middle). 


Then we shall explain the hotriya. The two nakula bricks of pada measure 
(12 añgulas x 12 aügulas) on the two amsas and fronis are divided into four 
quarter brick: giving 14 bricks in each of the triangular directions. In each 
direction there are 8 quarter bricks. 


In the braéhmandcchamsa, there are 11 bricks in the middle, two sets of quarter 
bricks and a nakula brick (12 angulas x 12 angulas). 


There are three quarter bricks (12 aügulas x 12 angulas) on each side and 
two adhyardha (18 angulas X 12 arigulas) bricks in the middle, —in all eight 
bricks. 


Six adhyardhà bricks (18 añgulas x 12 añgulas) are placed on the marjáliya; 
its amsa is situated in the southern side of the (mahdvedi) for cooking of sacri- 
ficial flesh. In the west, three bricks of 12 añgulas x 36 angulas are placed for 
washing the vessel with water after the sacrifice is over. 


14 


In the ўпа (fire-altar) there are 374 parts in the left wing, 4 in the head, 
26 in the body, and 15 in the tail. The alajacit has 17 (parts) in the tail, 2 
in the head, and the same (number of parts) in the body and the (two) 
wings (as in the Sena). These are measured by (bricks of side) one-fourth of 
a purusa intermingling the joints of the parts. 
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14.2, In the kankacit, 8 parts are in the tail, 4 parts in the feet and 7 parts in the 
head; the body and the two wings have the same (number of parts) as in the 
$yena. 


14.3. In the construction of íyena, alaja and karika (fire-altars), 83 parts are spread 
out in the tail, 4 parts in the body, 2 parts in the head and 5 parts in each 
of the wings. 


14.4. In the fyena, alaja and kanka (fire-altars), two-cornered, three-cornered and 
four-cornered (bricks) are used in the tail. The five (bricks used) at the ends 
of the wings are those obtained by cutting (the original bricks) by the 
diagonal. 


14.5. Two parts are added to the tail in the alaja which is filled up by three- 
cornered (bricks); three parts are transferred from the tail of the Sena to the 
head of the kañka, and two parts are again cut off (from it) for cach foot of the 
kanka. 


14.6. 124 parts are measured along east, 20 in north; 15 parts for kanka and 135 for 
alaja in the north. 


14.7. A cord (for the construction of vakrapaksa Henacit and others) should have 
12 parts or 124 parts; a mark is given at its middle and that for the nirañ- 
chana at one-fourth (of the second half). 


14.8a. 14.8b, Marks are given (in the cord) first at part 4, then at 54; in another 
(arrangement), in the middle and at parts 8, 9, 10 and 111. 


14.9. Then it is stretched on the prác; (line) and a pole is fixed at (each of the marks 
at) the middle of the two (end) ties, and at 8 and 4. Fixing the (eastern) tie 
at (the pole at) 4, the cord is stretched (by the middle) and the nirafchana 
mark is given at the middle. 


14.10. (The cord is) again stretched from the middle pole (after fastening the tie 
at it) and a mark is given at 4 parts. The cord is similarly stretched on both 
sides of the pole at 10, marks are given at parts 2 and 4, and then (a place 
is fixed) in the east at 51 parts. Poles are inserted at four places at equal 


distances apart. 


14.11.14.12. Then the cord is stretched on the east-west line with ties at the pole, 
at 54 (part); (again) stretching it at the two western poles, two poles are 
fixed at 74 and 8, and at 4 and 9. 


14.13. A tie is fixed at pole 8 (middle pole of the second east-west line), and the cord 
is stretched by keeping (the end tie) fixed at the pole 8 (middle of the third 
east-west line), and two poles are fixed at parts (10 and 11 not inserted 
before). 


14.14, (Having) fixed the tie at the first two poles, the cord is stretched by the 
pole at 8, (then) a pole at 10 gives the middle of the tail of alaja. 


14.15. 


14.16. 


14.17. 


14.18. 
14.19. 


14.20. 


14.21. 


14.22. 


14.23. 


14.24. 


14.25. 


14.26. 


14.27. 
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A tie given at mark 114, is fixed at the third middle pole and stretched by the 
mark at 3; again a tie at 2 is stretched by the mark at 10; and poles are 
inserted at these two marks; the same is done in the northern (wing). 


The mark at 2 is fixed at the northern point of (wing) and is brought to the 
south after stretching it into two equal parts. 


A pole is fixed at the fourth part (from eastern amsa point), and the operation 
is repeated in the opposite manner. For this (purpose), the cord is stretched 
from the fourth part. 


The pole is to be fixed at 73 part in the case of the kattka (cit) ; this is known. 


Having given a tie at mark 3 (of the cord) and fixed it (in the pole at 8 
i.c., the middle pole), the cord is stretched by (the mark at) 10, and 
two poles are fixed at these two marks. The same is done in the northern 
(wing). 


This is the cord with 12 marks (used for the measurement of area) of the 
Heng (fire-altar). 


Four kinds of bricks are prepared with one-third and one-fourth (of a purusa). 
These аге one-ninth of the original (40, 40), triangular (30, 30, 30 4/2), 
half-triangular (15 4/2, 30, 15 4/2) and five-cornered bricks (15 4/2, 154/2, 
15, 30, 15). 


Two five-cornered and two half-triangular (bricks) are placed on the eastern 
(side of the head). One each (of these bricks) is placed at the top of each 
amsa and at the top of each wings in both sides. 


'The middle of the body is filled with one-ninth (square) bricks surrounded 
by triangular bricks; five triangular bricks are placed in the end of (each) 
wing. 


Two of the triangular bricks are placed oppositely in the joints between the 
body and the tail, together with (two) five-cornered bricksat each of the 
west side; in the joints between the head and the body are placed half- 
triangular bricks, and the head is likewise filled up with these (half- 
triangular bricks). 


Two half-triangular bricks are placed on the joints of the wings (one at each 
western corner), two at the junctions of the tail, fifteen at the tip of the 
tail, and twentyone at the end of each wing. 


The construction of the falcon-shaped fire-altar is thus completed by using 
cords of shorter and longer units for the measurement of its area and by (the 
arrangement of) bricks in alternate layers. 


The wing of the alaja (fire-altar) is not bent; such is done in the previous 
layer; the tail is worked out from the middle with cord used in (the measure- 
ment of) syena. 
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14.28. 
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Two poles are fixed on the ninth part from the eastern point; construct a 
triangular brick (15, 15, 15 4/2), being one-fourth of a square brick (30, 
30) ; this is so in the alaja due to half of its wing being not bent. 


15 


15.1,15.2. The same as 4.7 and 4.8, being repetition. 


15.3. 


15.4. 


15.5. 


15.6. 


15.7. 


15.8. 


15.9. 


15.10. 


15.11. 


15.12. 


The fire-altar in the form of an isosceles triangle (praugacit) has an area one 
half of 15 (sq.) purusas. Join the middle (of the eastern side of the rectangle 
of area 15 sq. purusas and sides 20 aratnis and 19 aratnis) at 10 ('aratnis from 
either end) with the north-western and south-western íromi (points) to form 
a triangle; the bricks are accordingly made. 


In (the fire-altar in the form of) a rhombus (ubhayata prauga), there are 21 
squares (cach of side 72 алаша); half of it lies opposite to each other; the two 
amsas and Sronis are cut off so as to form an isosceles triangle on either side (of 
the common line). 


The samühya fire-altars are (built) without bricks in the (four) cardinal 
directions; cdtvala pits are constructed in four sides and are dug for waste 
products; this has been prescribed. 


A fire-altar in the form of a pyre (fmasánacit) should be drawn in the form of 
a circle or a square. In the fire-altar in the form of a trough (drogacit) there 
is a handle (tsaru) which has an area one-tenth of the original (fire-altar). 


(For the circular dronacit) a square is drawn within a circ e as in the case of the 
garhapatya altar; it is measured with one-twentieth part (of the square drawn 
on 72 aügulas) ; for the varuna (altar) it is done with half: part. 


After the area inside and outside (the squares) is measured, it is divided into 
ten equal parts (by means of ten parallel lines from each side); there should 
be a triangle in the corner and joints in alternate layers. 


Each brick used in the square has an area one-thirtysecond (F;) part of the 
square (of side 72 angulas) (i. e., 162 sq. argulas); the bricks of one and 
half times (adhyardhà) are also made; these аге like the gdyaira. 


(For the droga fire-altar) of 1,000 bricks, each brick must have an area of 
one-fifteenth part of the square (of side 72 arigulas); bricks of one and 
half times (adhyardhá) are also made; then each layer is known to have 200 
bricks. | | 

(In a construcuon of thousand bricks), there are 250 one-and-half bricks 
(adhyardhas), 150 square bricks, and out of 1,000, one-hundred (is always 
used) for wings of cach layer. 


Each of the bricks (used in the second and fourth layer) has an area of one- 
thirtyfirst part of the square (of side 72 añgulas); one thousand square 
bricks are placed altogether. 
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15.13. The circular (fire-altar in the form of a) chariot wheel (rathacakracit) covers 
an area of 104 (square) burusas; it has nave, spokes, and empty interspaces 
between the spokes and the rim accounting for the excess (area). 


15.14. (Each of) twentyfour (spokes and interspaces) covers a rectangular space of 
length one purusa, and breadth 4 purusa; these cover (a space of) 3 purusas; 
half of this space is used for spokes (since half of the interspace is left out). 


15.15. Now I shall explain the making of the interspace; the side on the 
rim is  purusa (i. e., 34 arigulas roughly); (the length) is & (sq. purusa) (i. e., 92 
angulas roughly); it is placed on the nave at an interval of 24th part of a 
purusa (i. e., 5 angulas); from that 8th part, it will be formed in the 
shape of an isosceles triangle (prauga). 


15.16. The nave is constructed with two bricks; the spokes are made of four, and the 
felly of three and their parts; the alternate (parts of spokes) are hollow. 


15.17. To measure the interspace of the nave, a circle is constructed with one-fourth 
of the diameter, i. e., with 43 arigulas, and that of the rim with 62 arigulas. 


15.18. The remaining layers are done with reason and right proportion. 


15.19. He who follows traditional methods and measurements appeases hell and goes 
entirely to a world with makers of fulbas. 


16 


16.1a. 16.1b. Another type of fire-altar in the form of a chariot-wheel (rathacakra), 
as explained by Visnu, is to be piled up by the performer; itis three times 
as large and 71 (sq.) purusas are embedded in its circle by the learned. 


16.2. An interspace of 3 more (sq.) purusas is left out from the specified area. 


16.3. Its rim (becomes equal to) the breadth of spokes, and the diameter of the 
circle and bricks used are made by the third part. 


16.4а. 16.4b. The nave is drawn with } purusa; it has space for grass; the rim is larger 
than spokes by $ purusa; it is the dwelling (of Visnu); it has the measure 
of 3244 afigulas and a circle is made in the middle with its 20th part. 


16.5. The bricks in the first layer of the chariot-wheel (fire-altar) are known to be 
344. 


16.6. In the second layer, there are 24 more bricks; five-cornered and three-cornered 
bricks are (used) in the joints of the rim and spokes. 


16.7. The five layers of the chariot-wheel fire-altar are filled up with 1,768 bricks. 


The fulbasütra is concluded. 


PART III 


COMMENTARY 


BAUDHAYANA-SULBASUTRA 
CHAPTER 1 


UNITS OF MEASUREMENTS, CONSTRUCTION OF SQUARES AND 
RECTANGLES, KNOWLEDGE OF SURD, THEOREM OF SQUARE 
ON THE DIAGONAL AND RELATED PROBLEMS. 


In the first two chapters Baudhayana has given a summary of geometrical 
knowledge and some results of mathematical interest required for the construction 
of sacrificial altars. How the knowledge was used in connection with the measuring 
of grounds and placing of different layers of bricks has been discussed in detail in 
subsequent chapters. This chapter deals specifically with the units of measurements 
of altars, methods of construction of squares and rectangles, application of surd 
numbers, and the theorem of square on the diagonal of a rectangle. 


Units OF MEASUREMENTS 


1.3. Baudhayana’s table of units of measurements runs as follows: 


1 angula = 14 anus = 34 tilas; 

1 small pada = 10 añgulas; 

1 pradesa = 12 angulas; 

1 pada = 15 angulas; 

1 isa = 188 angulas; 

1 aksa = 104 angulas; 

1 yuga = 86 angulas; 

1 Janu = 32 angulas; 

1 famyà = 36 angulas; 

1 bahu = 36 angulas; 

1 prakrama = 2 padas; 

1 aratni = 2 prüdeías = 24 айдицаз; 
l purusa = 5 aratnts = 120 айашаз; 
1 оудта = 5 arainis; 

1 zyàyáma = 4 aratnis; 

1 aügula = T inch? (approx.). 


Apastamba (Asi. 6.5, 15.4) has prescribed the same values of Baudhayana for 
isd, aksa, yuga, purusa, оудуйта, aratni and prádeía. These units of Apastamba have 
been used by both Katyayana (Kgl. 2.1, 5.9) and Manava (МЯ. 2.1, 4.4). The unit 
pada has been made equal to 12 añgulas by Katyayana (Кї. 5.9). The term vitasti 
has been used in place of prádeía by these two latter Sulbakdras as well as 
by Kautilya in his Arthasastra®, while its value remains the same. Manava (М. 4.2- 
4.4) has supplied some more units, e. g. 6 tunda=1 bala of 3 years old calf; 3 balas 


a Fleet, 233. 
b Shamasastry (2), 117. 
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==} mustard seed; 2 mustard seeds =I yava*; 1 añgula=6 yavas; and 1 prádeía—10 
vitastis. г 

The units like añgula, pada, prakrama, prádesa, bāhu, aratni carry а long tradition 
and have been used earlier in the Samhitãs and Brahmanic literature in the same 
sense as these have been used in the Sulbasütras.b 


CONSTRUCTION OF SQUARES AND RECTANGLES 


1.4-1.5. Square. Baudhàyana has described here two methods of construction 
of squares. 

First Method. Let XY be the given cord and U a mark at its middle 
(Fig. 1 (a)); EW, the pràci of the figure = XY; О the middle point of EW obtained 
corresponding to U of XY, where a pole is fixed. 


KAD 


Fig. I. (a) Cord. (b) Square on a given grt ¢ / су 4 K. 


A circle with O as centre and OE as radius is drawn (Fig. 1(b)). Then EW isa 
diameter of the circle along east-west line. Two other circles with E and W as 
centres and EW as radius are separately drawn. The points of intersection of these 
two circles are denoted by № and S’ The line N'S’ fixes the second diameter NS of 
the circle whose centre is O. Again fastening the two ties once at E, V, Nand & and 
drawing arcs, the points À, B, C, D are fixed. Then ABCD gives the required square. 


Second Method. Let XS, the given measure (pramd na) be a and XY, the in- 
creased cord, 2a (Fig. 2(a)). S is the mark at the middle of XY; then 
XS measures the length for praci. 

T is the nyaficana mark, so that ST=}a—}a=}ja. U is another mark at the 
middle of ST. 

XT, the diagonal (aksnaya) = a-4-1a—$a 

TY, the breadth (tiryatmani) = 2a—£2—$a 


2 Shamasastry (1), 153, 55. 
b Macdonell and Keith, II, 577, 584. 
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Clearly, a?+ (ga)? = (151)? 
In other words, XY? E ҮТ? = ХТ?. 


г. ХҮТ is a right-angled triangle (Fig.2(b)). 


X 
X 
s 
T 
u Y 
Y (b) 
(4) 


Fig. 2. (a) Cord. (b) Right-angled triangle. 
(c) Square on a given length. 


For the construction of any geometrical figure intended in the íulbasütra XY 


is always stretched along east-west line, known as pārśvamānīi, YT along north-south 
line, known as tiryanmdni, and XT along the diagonal known as aksnayarajju. Now 
it is easy to see how the right-angled triangle XYT has been used for the cons- 
truction of the square. 


The corners L and K (śroņi points), M and М (amsa points) are fixed with the 


help of the point T of the triangle ХУТ [Fig.2(c)]. Then by using the half-cord UY, 
the points C, B, D and A are marked such.that C = HB ED = EA. The figure 
ABCD gives the required square. 


1.6-1.7. Rectangle and isosceles trapezium. Baudhayana’s method of construction of 
rectangle with the help of a cord runs as follows: 


Let XY be a piece of cord taken equal to the desired breadth of the rectangle 
[Fig. 3 (a)]; 
$, a mark at the middle of XY; 


(b) 


Fig. 3. (a) Cord. (b) Rectangle having desired length and breadth. 
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E, W, the £ráci poles; 

P and Q, G and Н, poles at equal distances apart on both sides of each of the 
praci poles. ` 

O, the mark assigned by the middle mark $ when ties at X and Y are fixed 
at P and Q and stretched by S; and 

A, the point designated by the middle mark S, when both ties at X and Y are 
fixed at E and stretched! / al. ong 


In a similar way, the other corner points, B, C, D, are traced [Fig. 3(b)]. 
Hence ABCD is the required rectangle. 


In the rule (В5/, 1.7), Baudhayana hints at the method of construction of an 
isosceles trapezium shorter in one side. For this purpose, a mark on the cord accor- 
ding to desired length is to be given and the rest is similar to that of Bsl. 1.6. 


1.8. Square. Baudhayana describes here another method of construction of a square 
as follows: 

Гес XS be the cord of given measure a [Fig. 4(a)] ; 

XY-lia-—ia; 

SY-ia; 

Т the пуайсапа mark. 

AG 1% 3 % —aq ha Ha 

and TY=} a—sa= 45, а 

The relation a?+ (fs a)? = (t$ a)? holds, 

i. e., ХҮ YT? —XT?. 


X 
X 
s 
T Y. T | 
ү (b) (c) 
(a) 


Fig. 4. (a) Cord. (b) Right-angled triangle. (c) Square having given side. 


The right-angled triangle XYT [Fig. 4(b)] has been used to fix the corner 
points L, M, N, and K of the required construction. The points C, D, А and B are 
fixed such that WC—ED-—EA-—WB-—23 [Fig. 4(c) J. ABCD gives the required 
square. 


SURD NUMBERS 
1.9-1.11. Here Baudhàyana states that in a square ABCD, AC2=2 AB? [since АВ = 
BC] or AC— V2 AB, where AC is known аз ithe dvikarani of the measure AB. If 
AB=a, АС= V2 a, where а is the measure. The result is sometimes considered by 
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scholars as a particular case of the more generalized rule given by Baudhayana in 
Bel. 1.10. But Baudhàyana gave no such hint. On the other, hand, he has tried to 
establish a more generalized result on the basis of this statement. According to him, 
when the measure of the side of a square is a, its diagonal is 4/2 a. Then again the 
measure of the diagonal of a rectangle having sides a and V a, is V3 a, for a2+ 
(V2 a)2= (Va) a; М/За is known as the trkarani. This result has been extended 


ç 


e : 
Fig. 5. Square on the diagonal. Fig. 6. Producer of trkarani and trtiydkarani. 


to obtain the value of trtiyakarant by both Ápastamba (АЖ. 2.2 and 2.3) and Katya- 
yana (К. 2.10 and 2.11). The commentators Kapardisvàmi, Sundararája and 
Rama have expressed in identical terms the value as well as meaning of this term. 
According to them, a square on the producer AB (= V/3a) when divided into nine 
equal parts by means of three parallel lines drawing from both sides, produces the 
square, EBGF which is one-ninth of the square ABCD (Fig. 6). 
Then EB? =} AB! 
or EB =+ AB 
=i V3a. 
1 
ui xe 


The producer EB is known as {уйуйКата = | V7 a, where a is the side 
of the original square. 3 


THEOREM OF SQUARE ON THE DIAGONAL 


1.12-1.13. The theorem states that in a rectangle ABCD, AC?= AB?-+ BC? (Fig. 7). 
This is а most general statement and is enunciated first by Baudhayana. The 
proposition is stated almost in identical language by Apastamba (АЯ. 1.4), 
Katyayana (К. 2.7) and Manava (Ml. 10.10). Baudhayana further says that 
the theorem 15 easily verified from the following relations: 


32 ＋ 42 = 52 
122 ＋ 52 = 132 
152 + 82 = 172 


72 + 242 = 252 
122 + 352 = 372 
152 + 362 = 392, 


No proof of this theorem is given by Baudhayana and other fulba writers, since 
itis beyond their tradition to do so. Zeuthen, Cantor, Vogt, Cajori and Heath have 
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expressed the view that the general statement was possibly the result of an induction 
from a small number of cases of right-angled triangles having sides in rational 
numbers known to them. But thisis not the actual case. Our discussions on rational 
rectangles and construction of geometrical figures amply justify that the general 
character of the theorem was rightly understood by the sulbakdras. 


e 
8 


Fig. 7 Fig. 8 
A number of conjectures by Heath, Bürk, Müller, Thibaut, Datta and others 
as to the way the proof of the theorem could have been arrived at are available. 
A few of them are discussed in what follows. 

(i) According to Heath*, the problem of transformation of a square into a 
rectangle given by Baudhayana in Ba. 2.3. formed the basis of the proof. For, square 
ABCD drawn on the diagonal AD of the right-angled triangle AGD is equivalent 
to four equilateral triangles, while its sides GD and AG produce two each (Fig. 16). 
This has also established Bürk's hypothesis. b 

(ii) The combination of two different squares as described by Baudhayana 
in Bel. 2.1 (Fig. 12) might have laid the foundation of the general statement of the 
theorem. This is according to Меге. 

(iii) Thibaut opined that the gulbakdras were observant of the fact that 
the square on AD is equivalent to four equal triangles, one of which is equal to half 
of the square on OA or OD, i.e. the squares on OA and OD together аге equi- 
valent to four equal triangles (Fig. 8). This pattern of arrangement of equilateral 
triangles are actually found in the first layer of construction with bricks in the 
vakrapaksasyenacit as described by Baudhayana. 

(iv) According to Datta, e the construction of the paitrki vedi established the 
theorem of square on the diagonal. The altar is mentioned in the Satapatha Brahmana 
(X111.8.1.5) as a square with its corners pointed towards the cardinal directions. 
It is referred to by Baudhàyana (ВЯ. 3.11) and also by Katyayana (Nl. 2. 2), 
where the method of its construction in detail has appeared. The square EGWH 
obtained by joining the middle points of a square ABCD (of area 2 sq. purusas) is the 
paitrki vedi and is half (in area) of the original square (Fig. 29). The original square 
ABCD is a square on its east-west line EW. EW is again the diagonal of the newly 
formed square ЕСИН. This is undoubtedly a convincing proof (since EW2=2 EG). 


a Heath, 352. 

b Bürk, 55, 556. 

с Müller, 194-95. 

d Datta (2), 111. 

* Datta (2), 113-115. 
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(v) The knowledge of dvikarani, trkarani, discussed by Baudhayana (Bel. 1.9— 
1.11,) led in a way to the theorem of square on the diagonal. | 

(vi) Both Apastamba (441. 3.7) and Katyayana (КИ. 3.7) gave an ingenious 
method for calculating the area of a square or rectangle, thereby establishing the 
theorem of square on the diagonal. According to this method, if there are p units in 
AB and ç units in BC, then the rectangle ABCD has pq square units, which can be 
obtained by drawing p number of parallel lines through p units of AB and g number 
of parallel lines through 9 points of BC (Fig. 9). This proves directly that АС? == 
AB? + BC?, 


(vii) Katyayana (Rl. 2.4 and 2.5) has considered a rectangle of breadth 1 pada 
and length 3 padas, whose diagonal is a 10 fold producer. According to Dattaa, this 
justifies the statement of the theorem of square on the diagonal, as may be seen 


from Fig. 10. In the square ABCD, DH = CG = CK = BF = AE = 1 pada. 


Fig. 11 
Now sq. ABCD 
= sq on ВК + sq. on DH + 4 tr. AEH 
= АН? + AE? + 4 tr. AEH. 
Again sq ABCD = EH? + 4 tr. АЕН 
7. AH? + AE? = ЕН? 


a Datta (2), 115-116. 
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(viii) Datta? has given another proof of this theorem. Four rectangles each 
equal to a given rectangle having breadth a, length b and the diagonal ç are so 
constructed that the diagonal of each rectangle forms the side of a square (Fig. 11). 
Then 

c? = (a + b)? — 4 (4 ab) 

or, c? = а? + 62. 

Although such specific constructions and arguments are not supplied as proofs 
by the fulbakàras, ample evidence is left by them in their details of constructions 


to believe that the proofs of the theorem of square on the diagonal of a rectangle 
were known to them. 


Pythagorean Theorem in other Culture Areas. 

The theorem of square on the diagonal of a rectangle is usually known as 
Pythagorean theorem after the name of Pythagoras (с. 540 B. C.). In fact, the rela- 
tion 32 + 42 = 5? and some such relations have been used by Pythagoras, but 
evidence of any general statement regarding this is not yet available. Actual proof 
was first given by Euclid (c. 300 B. c.). Proclus (с. 460 A. p.), the commentator of 
Euclid's Elements? remarked: “For my part, while I admire those who first observed 
the truth of the theorem, I marvel more at the writer of the Elements, not only 
because he made it first by a most lucid demonstration, but because he compelled 
assent to the still more general theorem by the irrefragable arguments of science 
in the sixth book." Heath has quoted this with the remark:* It is difficult for us 
to be more positive than Proclus was”. 

It is fairly certain that the practical use of the theorem was current in old 
Babylonian times (c. 1800-1600 в.с.). The evidence for this is found in certain 
Babylonian cuneiform tablets. No general theorem was found to have been men- 
tioned. It has been conclusively proved by Neugebauer that Pythagoras derived his 
“Number theorem of Universe” as well as the so-called Pythagorean theorem from 
cuneiform tablets. The Chinese knew of a similar relation which appeared in Chou 
Pei (4th century в.с.), but it really became well known from the time of its first 
commentator Chao Chun Chhing* (3rd century A. p.). A proof of the theorem 
was given by Bhaskara IIf (1150 А.р.). According to Needham, Bhaskara II's 
treatment was derived from the Chou Pei. This is not true, for the proof of 
Bhaskara II and that given in Chou Pei can readily be deduced from a number of 
constructions described already in the Sulbasütras. 


a Datta (2), 117 

b Elements, Book I, prop. 47. 
c Heath (3), 96. 

d Neugebauer, 28-42. 

e Needham, 95. 

r Bijaganita, 70. 

g Needham, 19. 
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CHAPTER 2 
TRANSFORMATION OF GEOMETRICAL FIGURES 


This chapter deals with the method of combination or difference of two separate 
squares into a. square and the transformation of a square into a rectangle, an 
isosceles trapezium or a circle and vice versa. 


CONSTRUCTION OF A SQUARE BEING SUM OF, DIFFERENCE BETWEEN, TWO SQUARES 


2.1-2.2. These two rules of Baudhayana give the methods of construction of a square 
as the sum and difference of two different squares. 


Here three technical terms, hrasiyasah, varsiyasah and vrddhram are — Accord- 
ing to Kapardisvami,® Arasiyasa means the side of the smaller square, varsiyasa the 
side of the larger square and vrddhram the rectangular portion ( dirghacaturafram). 


Method of combination (samdsa). 


For the combination of a smaller square EBGF with another square ABCD, this 
rule of Baudhayana suggests that the rectangular portion ABGH is cut off by the 
side of the smaller square whose side is equal to BG. Then AG of this cut-off 
portion will be the side of the combined square (Fig. 12). 


Fig. 12. Fig. 13. 


Evidently, 
4 2 = AB? + BG? = sum of two squares. 


The same method is also given by Apastamba (441. 2.4) and Katyàyana (KSI. 2.13). 


Рвооғ : Dattab has suggested the following proof of this proposition (Fig. 13). 


sq. ABCD + sq. ЕССЕ 
= tr. ABO + tr. AOI + tr. OFC + tr. OFF + sq. I7ED 
= tr. ÁDH + tr. 40I + tr. HEF + tr. OFF + sq. [ЎЕР 
= sq. AOFH 

or, AB? -- CG? — AO? 


a ДИ, Mysore 73, 39. 
b Datta (2), 77. 
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Method of difference (nirhara). 


To construct a square equal to the difference between a smaller square EBGF 
and other square ABCD, the rule Bil. 2.2 suggests that the rectangular portion 
ABGH is cut off by the side BG of the smaller square. Then the side GH of the cut 
off portion is allowed to fall on AB, and P is the point where it falls. Here GH 
= GP. Then BP is the side of a square which is equal to the difference of the 
squares ABCD and EBGF (Fig. 14). 


B G C 
Fig. 14. 
Evidently, 
BP? = GP? — BG? 
= СН? — ВС? 
= AB? — BG? 


— difference of two squares ABCD and EBGF. 
The method is also given by Apastamba (441. 2.5) and Kàtyayana (Кїї. 3.1). 


Pnoor : The following proof based on the knowledge of the íulbakáras is due 
to Datta? (Fig. 15). 
Now, sq. PGFH = 4 tr. PGI + sq. IF7KL 
= 2 tr. PGI + 2 tr. PGI + sq. 17KL 
= rect. РВСІ + rect. PBGI + sq. IJKL 
= (rect. PBGI + sq. IJKL) + rect. PBGI 
= (rect. PBGI + sq. 17KL) + sq. МВС + rect. PMjI 
= (rect. PBGI + sq. IJKL + rect. PM7I) + sq. MBGj 
= (rect. PBGI + sq. 17KL + rect. СЕК) + sq. MBG7 
= sq. PBEL + sq. MBGF 
or, sq DERE: = sq. PGFH — sq. MBGF 
. BP? = PG? — ВС? 
or BP? — AB? — BG* 


TRANSFORMATION OF A SQUARE INTO A RECTANGLE 
2.3-2.4. Baudhàyana has given two methods for transformation of a square into 
a rectangle. 
According to the first method, a square is transformed into a rectangle, such 
that the diagonal of the square equals the longer side of the rectangle. The method 
is also given by Katyayana (КЇ. 3.4). 


a Datta (2), 79. 
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The square ABCD is divided by its diagonal AC (Fig. 16). The portion ADC 
is again divided into two equal halves by GD and each is transferred to occupy 
the position AEB and BFC. Then AEFC is the required rectangle. For, 

sq. ABCD = tr. ABC + tr. AGD + tr. GCD 
= tr. ABC + tr. AEB + tr. BFC 
= rect. AEFC. 

The method is limited in scope, for it only turns a square into a rectangle, 
the longer side of which is equal to the diagonal of the square. 

The second method concerns the transformation of a square into a rectangle 
of which one side is given. The same rule is also given by Apastamba (Ail. 3.1). 
Both Baudhayana and Apastamba gave no clear exposition of the second half of 
this sütra. To substantiate this rule, Thibauu* considered as an instance a square of 
side 5 units and changed it into a rectangle of 3 units by 81 units. Likewise, Bürkb 
transformed a square of side 6 units into a rectangle of 4 unis by 9 units as 


ЕА É num 
Kt АП 


Fig. 16. Fig. 17. 


The sq. ABCD is broken into a rect. ABEF making its side BE ( = 4 units) 
equal to the desired shorter side of the rectangle, and rectangle OECP (where 
EC = 2 units), together with a square FOPD. The rectangle OECP is transferred 
to the other side, and САЕН is its new position. Next the smaller square FOPD (2 
units X 2 units) is changed into a rectangle (of 1 unit by 4 units) and IGH} becomes 
its new position (Fig. 17). Hence BI (6 + 2 + 1 = 9 units) is the length of the 
new rectangle. Similarly, if we change a square of 7 units into a rectangle of 5 units 
by 42 (= 7 + 2 + 4) units, we have to construct a rectangle of $ unit by 5 units 
from a square of 2 units by 2 units. This is actually no solution to the problem since 
the transformation of square FOPD to a rectangle IGH is again a problem of 
fundamental nature. 

The commentators Dvarakanatha Yajvà and Sundararaja have described a 
general method as follows : yàvadiccham parsoamányau ртасуаи vardhayitoà uttarapürvam 
karnarajjumayacchet sā dirgha catura$ramadhyasthàyam samacaturasra | tiryaümányám yatra 
nipatati tata uttaram hitvā daksinümsam tiryanmdnim kuryai taddirghacaturatram bhavati / 
This means: Having increased upto the desired length the two sides (parsvamani) 


a Thibaut (1), 246. 
b Bürk, 56, 334. 
© Thibaut (1), 247. 
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towards east, the diagonal-cord is stretched towards north-east corner. The (diago- 
nal) line cuts the breadth (tiryanmdni) of the square lying inside the rectangle; the 
northern portion is cut off (by drawing a line through this point parallel to praci) ; 
the southern side becomes the breadth (#ryañmani) of the (desired) rectangle. 


In Fig. 18, the sides BA and CD of the square ABCD are increased to E and 
F respectively, so that each of the sides BE and CF becomes equal to the given 
length PQ. The diagonal cord CE cuts the side AD at O. Then the northern portion 
EBHG is cut off by drawing a line HG passing through O parallel to the prdci line 
BA. Now GHCF is the required rectangle. 


P iN F P A D F 
ІМ SML aT 

B А 
а pu. C S. E 


Fig. 18. Square into a rectangle. Fig. 19. Square into a rectangle of given side. 


This is a general and perfectly satisfactory method. Both Thibaut and Bürk 
did not consider this method as that of Baudhàyana on the ground that Baudhà- 
yana himself mentioned this method as anyaśca prakārah, meaning ‘another method’. 
Baudhayana’s method was to cut off from a given square a rectangle of side smaller 
than that of the square while Dvàrakànàtha's method started from the construction 
of a rectangle of side greater than that of the square. From our discussion it is clear 
that in the methods suggested by both Baudhayana and Dvarakanatha, the final 
result of constructing a rectangle equivalent to a square is the same but their 
methods of attaining it are different. For this difference, Sundararàja gave the same 
line of argument as that of Dvarakanatha in transforming a square into a rectan- 
gle with the remark, ayamatra фтаЁйтаһ® meaning, ‘this is the method taught here’. 
To keep a symmetry with the original sūtra of Baudhàyana, Datta put the 
method of Dvarakanatha in the following form. 

From the square ABCD, the portion AGHD is cut off, such that AG = DH = 
PQ the side of the required rectangle. The diagonal AH is produced to meet BC 
(produced) at E. The rectangle ABEF is completed. Then АСКЕ is the equivalent 
rectangle (Fig. 19). 


For, tr. ABE — tr. AFE, tr. AGH — tr. ADH and tr. HCE — tr. HKE. Hence 
rectangle GC — rectangle DK. 


Now sq. ABCD = rect. AH + rect. GC 
= rect. АН + rect DK 
— rect. AK. 


& Asl. Mysore 49. 
b Datta (2), 90. 
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TRANSFORMATION OF A RECTANGLE INTO A SQUARE 


2.5. This is a most general method of transforming a rectangle into a square 
given by Baudhayana. The same method is also taught by Apastamba (Aš. 2.7) 
and Katyayana (К, 3.2). Baudhayana’s method runs as follows. 


Let ABCD be the given rectangle (Fig. 20). The portion ABFE is cut off such 
that AE = AB = the breadth of the rectangle. The remaining portion EFCD is 
cut off into two equal halves. One half GHCD is placed on the other side and its 
new position becomes BKLF. A small square FLMH is fitted at the corner. 


D 
G 
E P 
Q 
A 
Fig. 20. A rectangle into a square. Fig. 21. A square into an isosceles 


trapezium. 


Now, rect. ABCD = sq. AKMG — sq. FLMH, which shows that the rectangle 
ABCD is expressed as the difference of two squares. Since the method of nirhára 
has already been taught before by Baudhayana (Ві. 2.2), a square equal to the 
difference of the two squares mentioned above is found by allowing the side KM 
to fall at P over BH. Then the square on BP will be equal to the difference of 
two squares, which is equal to the area of the given rectangle. 


For, BP? = PK? — BK? 
= MK? — FL? 
= sq. ABFE + rect. EFHG + rect. FBKL 
= sq. ABFE + rect. EFHG + rect. DGHC 
= rect. ABCD. 


In the case of a rectangle of very great length, Katyayana’s (КЇ, 3.3) advice is 
to cut it again and again by its breadth, combine the pieces by the samása method 
(Bel. 2.1) and finally to achieve the result by applying the nirhdra method (Bl. 
2.2). This is clearly no improvement upon the method given by Baudhayana. 


TRANSFORMATION OF A SQUARE OR RECTANGLE INTO AN IsoscELES TRAPEZIUM 
2.6. By this method a square а well as a rectangle are changed into a trapezium of 


given side (smaller than the side of the square). 


The square ABCD is required to be transformed into an isosceles trapezium 


AGCE, whose shorter side AE is equal to the given length PQ (Fig. 21). The 
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rectangular portion EFCD is divided into two equal halves and the half ECD is 
shifted to its other side, such the AGB is its new position. Hence AGCE is the 
required isosceles trapezium. 


For, sq. ABCD = rect. ABFE + tr. EFC + tr. ECD 
= rect. ABFE + tr. EFC + tr. AGB 
— trap. AGCE 


This method of transformation was known earlier in the Satapatha Brahmana (Sat. 
Br. 10.2.1.4). 


TRANSFORMATION OF A RECTANGLE OR SQUARE INTO A TRIANGLE OR RHOMBUS 


2.7-2.8. Baudhayana has given a method of constructing a triangle or a rhombus 
whose area is equal to that of a given rectangle. For the construction ofa triangle 
as described in sétra (ВЯ. 2.7), a square is to be constructed whose area will be twice 
that of the given rectangle. A rectangle twice the area is first constructed and 
then transformed into a square by the method described in Bd. 2.5. Let ABCD be 
the transformed square and E the middle point of AD. Join EB, EC. Then EBC is 
the required triangle whose area is equal to that of the given rectangle (Fig. 22). 


Fig. 22. А rectangle into a triangle. Fig. 23. A rectangle into a rhombus. 
For, tr. EBC = š sq. ABCD = given rectangle. 


For the construction of a rhombus as in sūtra (Bel. 2.8), let the rectangle 
ABCD be so constructed that its area is double that of the given rectangle. Let E, F, 
C, H be the middle points of 4B, BC, CD and DA respectively. Join EF, FG, GH and 
HE to produce the required rhombus EFGH (Fig. 23). 


For, rhombus EFHG 
= tr. ЕЕН + tr. СЕН 
= $ (rect. ABFH + rect. CDHF) 
= } rect. ABCD 


This is given by both Apastamba (Afi. 12.8) and Katyayana (КЇ. 4.4). 
TRANSFORMATION OF A SQUARE INTO A CIRCLE, 


2.9. The following method of transforming a square into a circle is given by 
Baudhayana. The same method has also been taught by Apastamba (Afi. 3.2), 
Katyayana (Ks. 3.11) and Manava (MI. 1.8). 
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Let ABCD be the given square and O its centre. The half diagonal OA is 
drawn over the east-west line OE, such that OA = OE. Then a circle with radius 
OF equal to OG plus } of GE i.e. GF, is drawn to give the required circle (Fig. 24). 


Here, radius =: OF = OG + GF 
OG ＋ 4 GE 
= 0G + (04 — ОС). 


l 


Let 2a be the side of the square ABCD. 
OF = a + 1 (a 4/2 — a) 
or r=all-+ 1(4/2-— D], where OF =r 


or r= (24 4/2) 


As per BI 2.12 (vide infra), W is given by, 
1 1 1 


а Er pa тз 
577 
= 408 1.4142156 ... 


Baudhayana’s more refined value of т is given by (Ві. 4.15), 


| | l 1 
т «( l g T 839 8296 ' 829.658) ) 


= 3.0885. 


Using the above value of 4/2 and z, the area of the transformed circle = z 7? 
= 3.9989 a, which is in close agreement with the area of the given square, 4а. 


If we take т = 3 (Bfl. 4.15), area of the circle becomes 3.885a?, which falls far 
short of the area of the given square. Apastamba made an additional remark on the 
method of circling a square as sdnitya mandalam yavaddhiyate tavadagantu, which makes 
also the interpretation equally difficult as to whether.the method is exact or inexact 
one. The commentator Kapardisvàmi has broken up sánityà as sd and anityà 
concluding that the method is an inexact one. The passage has been interpreted 
by Karavindasvami as follows: "The circle is exactly as large as the square, for as 
much the circle falls short, so much comes in? Thibaut, Bürk and Datta have 
referred to the same difficulty as to the real sense in which these words were 
used by Apastamba. b 


However, Dvarakanatha Yajvà*, commentator of Baudhayana Sulba has proposed 
the following correction to the formula of Baudhayana, which gives better result: 


1. 70 0 40 


a Asl. Mysore, 50. 
b Datta (2), 142-43. 
c Thibaut (2), 10, 21. 
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The problem of quadrature has also been discussed by Drenckhahn, a 


Chakrabarty,» and Guzjar.* 


TRANSFORMATION ОЕ A CIRCLE TO A SQUARE 


2.10-2.11. Baudhàyana describes two methods of finding quadrature of a 


circle. 


First Method. 
If 2a be the side of a square and d the diameter of the circle, then 


_ 74 d | 284 d d | 
ET д E — 839 * (жб E saisi) ] 


d d d 1 ] 
9n да = f. 28. 329 (4 Е zs) 
Second Method. 
2 


2a=d— 15 4 

This result is also given by both Apastamba (As. 3.3) and Katyàyana (Kl. 
3.12) 
Rationale. 

(A) The rationale of the result obtained from the first method is given by Thi- 


baut, Cantor and Müller as follows : 
(i) Thibaut? has suggested that the result was possibly obtained from the 


previous result of circling a square, r = 4 (2 + V2) by inversion. 


3 
For, 2a = = d 
2 м5 
1224 v 577 
1393 © - V2 = 408 


7 1 1 1 
iis G T $39 — 8396 * iss) 
since, 1) 1/8th of 1393 = 1741. 
2) 7/8th of 1393 = 12181 (less by 51 from 1224) 


1 1 
3) 399 th of 1393 = 6 (approx) | 
1 Le.6—1 + 4 = 54 
4) узир th of 1393 = 1 Ge 1 s = 98 
) 8.29.6 1 surplus by 55 from 1224) 
1 1 | 
epee ee J 


More or less the same method is given by Cantor.* 


a Drenckhahn, 1-13. 

b Chakrabarty (2), 23-28. 
¢ Gurjar (2), 11-16. 

d Thibaut (1), 254. 

e Datta (2), 145. 
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(ü) Müller's derivation? is as follows: 


2 8 
2 + ALD 2/9 3.9 1 dw 9 
1 3 
E Gd “8 | 
N ES VE Tg ggg 
34 34 
1 
7 + 37 
=]! 1- x |4 
58 — 34 ! 
8 10 — 
p |° + S+ 1 2 — 3 
Em ИЧЕ FFC d 
9 Sg: oes 2 58 = 
34 — 34 
= 10 2 = 
= 1 1 34 34.29 
=d- 5| 1-95 |1- 5 d 
Г) 34.29 р 
= 5 | 
J K NCC 
ws 8 29 6 7 csl 
be 29 = 
m 4] = 
1 1 1 1 2 — uy 
= ue 8.20 4 l l 8 l 35 1 
E ~ 2397) 
Thus, 
3 41 
СПЕ КОК eee И ОНЕ Е ИЕ жора 
бее 8 829 63.29 5 65 8.2 9.6.8 I 
ү 354 — > 


The last term is neglected, it being very small. 


However, Dvarakanatha> has suggested a more correct result of the above 
formula as follows : 


d d d [1 1 1 3 
а=|4—% + Bog T sse s і es] | à [iS | 185 
(B) The rationale of the second method may be obtained as follows : 
The average of two squares, one circumscribed and the other inscribed, 


determines the approximate area of the circle. 


a Müller, 201. 
b Thibaut (2), 10, 21. 
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2 2 
*. Area of the circle = T — 372 
Since the square is taken to be equal in area to the circle, 
4a? = 37? 
ME 
ога= or 


The value of V3 may be obtained by the method of successive approximation 
as follows: 


(i) МА = Ма с а + oy, 


where 2a -- 1 is the difference between the squares of с and the next 
positive integer. Therefore, 


V3=ViFP2=14+2=8 


(ii) For finding the next approximation e, УЛ is written as 


VA = a+ — Б + e 


Then squaring both sides and cancelling the value of es, since it is 
very small, the value of e is obtained. 


Here V3 = & + ë 


Squaring and cancelling the value of е? we get 


dg n a re 
1 
PESCE 
= 2 1 26 
Obviously, 
1 > 1 26 13 
a= V3r= >: 15 ame 
2 
- S r[r- radius] 


or2a=d 15 [ d = 2r = diameter ] 
The value of V2 
2.12 : The value of V2 given by Baudhayana is 


» l 1 1 
N + 5 tga ugs eee 


COMMENTARY 165 
The same sütra is also given by Apastamba (Asl. 1.6) and Katyayana (Kl. 2.9). 


In decimal fraction, the above value of V2 = 1.4142156. According to modern 
calculation, V2 — 1.4142135. Thus it is clear that the ancient Indians attained a 
remarkable degree of accuracy in calculating an approximate value of V2. The 


fulbakáras gave methods, for constructing a square equal to the sum of two equal 
squares, but gave no method of calculating the value of its diagonal. 


Thibaut, Rodet, Datta, and others gave possible methods of solution for arri- 
ving at the value as follows:— 


(i) Thibaut’s proof. 


Now, 17? = 2.122 — 1. Thibaut argued, by how much the side 17 must be 
diminished in order that the square on it may be 2.12? exactly. Since 2x 17x 44 —1, 
he observed, two strips each of, (approximately) are to be cut off from 
a square with 17 as side to obtain the square 2.12? (i.e. 12? + 12). 


| c" 
IM ый АЛ 2 
Hence, [17 57 2.12 
1 
17— — 
34 = 
or, —12— = V2 
Asal d E ETELE l 
Баш, 34 ^ — 84 
l l 1 1 
C 3.4.34 
I 
a 
34 1 1 1 
ог, — = 1+ --+ -су 3434 
r 2=1+ 1 + | l 
ae 3 ` ЭЗ — 34.34 


In Baudhayana’s selection of units of 12 añgulas (= 1 pada) and 34 tilas 
(= 1 añgula) Thibaut found justification for the choice of the arbitrary relation 
17? — 2.12? (approx.) leading to the origin of the formula of V2, as given in the 
text. 


(1) Rodet’s approximation.» 


According to Rodet, the approximation adopted by sulbakdras may be obtained 
by successive approximation. 


a Thibaut (1) 239-41 
b Rodet, 162-165 
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r U r 
r 2а + 1 Og ae I E 
SET ' 
s j 


where e is a fourth term approximation. 
Rodet might have obtained the result as follows : 


ма? + r= а + 


ма? Ет = a + 2 == [two term approximation ] where 2a + 1 is the 


difference of the squares of a and the next positive integer a + 1. 
For third term approximation, assume 


Мата р ta 
23a +7 +1 
24 + 1 г 


Squaring and neglecting е2, we get 
2 (2a + r + 1) 55 24 + r-r 1 Е 
RO К (^U) 

_ r(2a+1—r) 

^ (2a + 1)? 

| РУ r (2а + 1—7) 

-A= Fat I) Qa Ll 4 7) 
r |: r 

2a + Í s. 00 

0 aa: 


24 ＋ 1 xi) 
Likewise, the fourth term approximation is obtained. 
Obviously, following above, we write, 


М V =1+ 4 


= 1 4 
Let V2 IT +е=- +e 


Squaring both sides and cancelling e? from both sides, we get 


8 16 2 
„ 
n TRUE А 
° = 8 12 T 34 
= 1 1 
inde 


Let A 1 + + ay +e 


17 
"acm 
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Squaring both sides and cancelling е? from both sides, 


17 ( 17 M 1 А 
3 = 2 (47) = — T£ 
iu CAT шг, 
: 144 17 12.34 
1 
34.34 
2214 + | чт 347 (approx.) 


The methods described later by Gurjara and Guptab are the same and no 
improvement over Rodet's method. 

(iii) Datta’s proof. o 

Datta's proof is an improvement over that of Thibaut and maintains the 


method of construction followed in the #ulba. 


The method consists in constructing a square with area equal to the sum of 
the areas of the two other squares having sides of one unit in length (Fig.. 25). 


Fig. 25. 


For this one of the two squares having side of unit length is divided into three 
equal parts by lines drawn parallel to one of its sides. Each of these parts forms a 
rectangular piece of one unit in length and one-third unit in width. Two of these 
rectangular parts are then joined length-wise to the two adjacent sides of the other 
unit square. This leaves a square hole at one of the corners of the enlarged 
unit square. This square hole will have a side of one-third unit in length. 
The remaining rectangular piece of the divided unit square is again subdivided 
into three equal parts each forming a square of side one-third unit in length. 
One of the squares is fitted into the square hole mentioned above. Each of 
the remaining two squares is again subdivided into four equal rectangular 
pieces having length of £ unit and width of 155 unit. Eight of these small 
rectangular pieces are placed length-wise side by side on the two adjacent sides of 


a Gurjar (1), 6-10. 
b Gupta, 77-79. 
c Datta (2), 192-94. 
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the enlarged square with four on each side. This again leaves a square hole at the 


: 2 1 А : 
corner having a side of length 44 unit. Now two equal strips have to be deduc- 
ted from the two adjacent sides of the enlarged square under construction; the 
width of each of the strips is therefore given by 


Hence V2, the side of the desired square is given approximately by 


iud Hess Q M. 1 
3 34 3434 


Value of V2 in other culture areas. 


` 


A small cuneiform tablet (Yale Babylonian collection No. 7289) of the 
old Babylonian times (с. 1800—-1600 в.с.) shows a square with its two diagonals, 
with three numbers in sexagesimal system inscribed on it. These three numbers are 
interpreted by Neugebauer? as the value of the diagonal, a side and the value of 


М? (since d = V2 a). Here Vis given as 1, 24, 51, 10, which in terms of decimals 
comes out to be 1.41421, 291. , a little more accurate than the Indian value. 
The Indian value is smaller while the Babylonian value larger than the actual 
value. Moreover, their first fractional terms are different. The suggestion that the 
Indian value might have been obtained from a Babylonian source 's groundless. 
As regards Greekb sources, many approximations to the value of V2 are known, 
but not a value of this order of accuracy. 


Irrationality of V2. 


Baudhayana, Apastamba and Katyayana gave the value of 4/2, as mentioned 
above, with an additional term vifesa (approximate). Many scholars expressed 
doubt whether, by the term vifesa, the fulbaküras recognized the irrationality of 


м2. According to Karavindasvàmi,? a commentator on the Apastambafulbasütra, the 
root fis when prefixed by vi denotes in all cases a ‘correction in excess’. Dattad has 
discussed the matter in detail, and the commentator can be relied upon in this 
interpretation. Looking into the ancient literature of India, we find in the early 
canonical works of the Jainas many instances of the employment of the term vifega 
in the same connection as we find in the fulba. A few instances are given here. 


à Neugebauer, 34, vide also Plate 6a. 
b Heath (2), 155. 

с Ášl., Myscre 73. 

d Datta (2), 198-202. 
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(i) The diameter of the circle is 99640 yojanas, the circumference is 315089 
and a little over (ktficid-visesddhika) (Siirya-prajfiapaté, sūtra 20). 


(ii) The diameter is 100000 yojanas, circumference is 316227 yojanas 3 gavyutis 
128 dhanus 134 argulas and a little over (kifichid-visesadhika) ( Jambüdvtpa- 
prajfiapti, sūtra 3). | 


Hence visesa refers to a small quantity, which is either in excess or in deficit, and 
cannot be accurately determined. Sulbakàüras gave no proof for it, since it was beyond 
their tradition. 


CHAPTER 3 


POSITIONS, RELATIVE DISTANCES AND AREAS OF SACRIFICIAL 
FIRES AND ALTARS 


This and the following four chapters 4-7 deal with the positions, relative 
distances, and areas of various sacrificial fires and altars as also the types of bricks 
used in the construction of some of them. For a fuller appreciation of the details of 
mensuration presented by the sulbakdras in these chapters, a general idea regarding 
the plan of the sacrificial ground and the various fires and altars mentioned will 
be helpful. These details have been given at various places of the Brühmanas, parti- 
cularly of the Yajurveda school. Karavinda, the commentator of the Apastamba-Sulba- 
sütra has also made available a good summary. 


PLAN OF THE SACRIFICIAL GROUND 


The place for worship and performance of the various sacrificial rites is selected 
where the ground is high, even and firm, inclining towards the east or the north 
and rising towards the south.? It should be spacious enough for the laying of the 
sacrificial hall, the mahavedi and various pits, structures and elements required. 
After drawing the east-west line in the sacrificial ground, the sacrificial hall, the 
prácina-vamía or pragvamsa, as called by Baudhayana, Katyayana and others, is 
erected atthe westernend, lyingalong, and symmetrically about, the east-west 
line (Fig. 26). The name is derived from the use of horizontal beams (vamía) 
supported by four corner posts, on which corner beams are fastened to serve as 
lintels of the eastern and western doors. In this hall, besides the priests, the 


members of the family and friends of the person performing the sacrifice can 
assemble. 


Inside this sacrificial hall are set up the garhapatya fire at the western end, the 
Ghavaniya fire at the eastern, the daksindgni on the southern side more towards west 
and the utkara on the northern side more towards east. In between the dhavaniya 


a Sat. Br. UI. 1. 1. 1-3. 
b Sat. Br., III. 1.1.6 ; also see Eggelling’s note, SBE, 26, 3. 
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and the gárhapatya fire is placed the darfapaurnamastka altar for the full-moon sacrifice 
or such other altars as may be required. 


The gárhapatya is the householder’s fire received from his father and transmitted 
to his descendants. It is a perpetual sacred fire from which other sacrificial fires are 
lighted. This fire is used by the priests for cooking oblations. The àhavaniya is a 
consecrated fire taken from the householder’s perpetual fire and is also used for 
cooking oblations. The daksindgni, also called by the name of аподћагуа-расапа, is 
used for cooking food. Eggeling says that, at the new-and full-moon sacrifice, the 
anváhárya mess of rice, the priest's daksind, is cooked at this fire. The utkara placed 
near the north-east side of the sacrificial hall is a rubbish pit dug out in the ground. 


East of the prágvamía and separated by a narrow space, the mahdvedi or the 
saumiki vedi (the soma altar) is placed symmetrically about the east-west (pract) 
line. This is a trapezium measuring 30 units on the western side, 24 on the eastern 
side and 36 units east-west along the spine. The setting up of the mahdvedi is descri- 
bed in the Satapatha Brahmana as follows (Eggeling’s translation)? : 


“1, From the post which is the largest on the east side (of the hall) he now 
strides three steps forwards (to the east), and there drives in a peg,—this 
is the intermediate (peg). 


2. From the middle peg he strides fifteen steps to the right, and there drives 
in à peg,—this is the right hip. 


3. From the middle peg he strides fifteen steps northwards, and there drives 
in a peg,—this is the left hip. 


4. From that middle peg he strides thirty-six steps eastwards, and there drives 
in a peg,—this is the fore-part. 


5. From the middle peg (in front) he strides twelve steps to the right, and 
there drives in a peg,—this is the right shoulder. 


6. From the middle peg he strides twelve steps to the north, and there drives 
in a peg,—this is the left shoulder. This is the measure of the altar." 


After the area of the mahávedi is thus marked out, the sadas tent is erected near 
the western base of the mahavedi. The tent is rectangular in area, the longer side 
lying south-north symmetricaly about the east-west line, and is provided with 
doors on the western and the eastern side. This tent is reserved for the priests to sit 


a Sat. Br., I. 1.2.23. 
b III, 5.1. 3-6. 
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and conduct various operations:—''And because all the gods sat (sad) in it there- 
fore it is called sadas—and so do these Brahmanas of every family now sit therein.”a 
Clearly the tent is divided by the rdci line into two parts. In the middle of it, a post 
of udumbara wood (Fiscus glomerata) is fixed to the ground. b 


Inside the sadas, six dhisnya hearths, Dh, are prepared. These аге subordinate 
or side altars, generally a heap of earth covered with sand on each of which a fire is 
placed. There are actually eight dhisnyas, of which two, e.g., the agnidhra and the 
márjüliya are placed outside the sadas as will be seen in what follows. Of these six 
hearths placed in the tent, five are placed on the northern part parallel to the east 
side and belong, in order from the south to the (1) Мо, (2) Braéhmandcchamsi, 
(3) Potr, (4) Nestr, and (5) Acchavaka. The dhisnya hearth belonging to the Майға- 
varuna or Praíástr priest is placed on the southern half of the tent near the east side. 


The two other dhisnya hearths, e.g. the agnidhra, Ag, and the marjaliya, M, are 
placed in the middle part of the northern and the southern side respectively of the 
mahávedi. Both these hearths are set up under square sheds with four posts erected 
over them, open on the east side and the side facing the havirdhdna cart-shed in the 
middle of the altar. The Brdhmana says: "In the north—with regard to the back 
part of the Soma-carts—he then raises the dgnidhra (shed). One half of it should be 
inside the altar, and one half outside; or more than one half may be inside the altar 
and less outside; or the whole of it may be inside the altar....... 7e Agnidhra is the 
sacred fire and is to be thrown up first. The marjdliya is a heap of earth on which 
sacrificial vessels are cleansed and is the last to be thrown up. 


In the middle region of the mahdvedi, east of the sadas and in line with 
the agnidhra and the márjaliya, the havirdhána shed, H, is erected. This is the 
shed for the Soma-cart used for carrying soma plants to the sacrificial ground. 
Regarding the derivation of the name, the Bréhmana says: And because Soma is 
therein—Soma being Aavis (material for offering) for the gods—therefore it is called 
Havirdhàna (receptacle of havis)’.4 The cart-shed is provided with doors on the 
eastern and the western side and possibly on the southern and northern sides. 
Regarding the construction of the cart-shed, Eggeling, following Sàyana and 
Katyayana, explains that, in front of the carts and behind them, beams are driven 
into the ground, six on each side.* The two middle ones, one cubit north and south 
of the praci line respectively, forming a gateway on each side. On these two rows 
of beams other beams are laid, running from south to north, and forming, as it were, 
the lintels of the gates; the tie beams running west-east rest on them. This frame 
of timber is to form a square of nine (or ten) cubits. Mats of seed-grass are spread 
over the tie beams. 


a Sat. Br. III. 5. 3. 5. 

b Sat. Br. III. 6. 1. 2. 

c Sat. Br. III. 6. I. 26., 

а Sat, Br. MI. 5. 3. 2. 

е Sat. Br. ПІ. 5.3.9. Eggeling's notes, SBE, 27, 128. 
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Uparavas are sounding holes dug out in the ground near the havirdhána. The 
soma plants are ground over this hole, emitting the sound of the grinding stone, 
which gave it the name. The exact location of these sounding holes is not clear. 
The Satapatha Brahmana says: ‘He digs just beneath the fore-part of the shafts of the 
southern cart.’ Karavinda says that the uparavas are located in the south-west 
corner of the southern part of the cart-shed,—dakstinahavirdhánasya daksinasronyamu- 
paravah. 


The uttara vedi, UV, is raised near the eastern side of the mahdvedi, with the praci 
line passing through its middle. It literally means ‘higher or upper altar’ and so is 
likened to the nose of the sacrificer: ‘That high altar (uttara vedi) is the nose oft he 
sacrificer; because they throw it up so as to be higher than the altar, therefore it is 
called ‘high altar'.P The altar is built with the earth dug out of the cátvála pit. This 
cdivdla pit is dug out at a little distance towards north from the north-east corner 
of the mahàvedi. The Втаһтапа says:. . . and from where the northern peg of the 
front side is, he strides three steps backwards and there marks off the pit (catvala).’¢ 
It is of the same measure as that of the uttara vedi. Karavinda’s comments on the 
cdivala is as follows: uttarasmddvedyamsadudakprakrame cátvàla uitaravedisammitah. West 
of the cãtvala is the rubbish heap utkara, U. Eggeling has observed that the exact 
distance of the cátvála is left to the discretion of the Adhvaryu priest, provided it isin 
front of the utkara and a narrow passage is left between them. He also says that the 
cátoála pit should be contiguous to the north edge of the large altar, that is, the 
mahdvedi. 


DISTANCE AND RELATIVE Position oF GARHAPaTYA, Anavantya, DAESINA GNI 
AND UTKARA 


3.1-3.5 According to Baudhayana, the áhavaniya is constructed at a distance 
of 8 prakramas from the gdrhapatya fire, when it is made by 4 Brahmanas. The 
distance is sometimes 11 or 12 prakramas for peoples other than the Brahmanas 
and followed traditionally from the time of the Satapatha Brahmana (Sat. Br. L. 7.3. 
23-25). For finding the relative positions of garhapatya, dhavaniya and daksindgni fires, 
Baudhayana has prescribed the following three methods : 


First method. 

Let A,G, and D stand for dhavaniya, gárhapatya and daksindgni fires. The distance 
AG is divided into three equal parts, and with each third part, three squares are 
drawn touching each other; then the north-west corner of the western square, south- 
east corner of the same square and north-east corner of the eastern square mark 
the places for gárhapatya, daksinagni and dhavaniya fires respectively (Fig. 27). When 
A and С are interchanged the corresponding position of D i.e. U will denote the 
place for uikara. Katyayana has given a similar method for fixing the positions of 
A, G, D and U (vide КИ. 1.11). 


а Fat. Br. III. 5.4.3. 
b Sat. Br. III. 5.1.12. 
c Sat. Br. III. 5.1.26. 
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Fig. 27. Fig. 28. Fig. 29. 
Here, if a be the distance between the gārhapaiya and the dhavaniya, then 


wo S 
and GD = Jey i (3) s о. : 


Second method. 
According to this method, 


AD = 2 («+ 4) 0 2) 


3 
= 105 or A 
= 91 9 * 
а GD = ——a or I 
26 = 91 18 | 
Third method. 
3 a 18 
Here aD — + (% 0 e 


2 1 12 
and GD = B m ]-3« 
The second method is given by Apastamba (Asl. 4.4) and the first method by 
Katyayana (К. 1.11). 
From these three methods, the approximate values of 4/5 and 4/2 have been 
calculated by Datta? as follows:— 


= 16 7 54 
М5 = 7 3 55 = 2.285, 2.333, 2.16 respectively. 
= 8 7 36 
and 4/2 = Foe 25 1.142, 1.166, 1.44 respectively. 


а Datta (2), 203-205. 
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The values 4/5 = 2.285 and 4/2 = 1.44 are correct upto first place of decimal 
and others are fairly approximate values. ° 


DARSAPAURNAMASIKA VEDI 
3.6-3.8. The dàrfapaurmamasika vedi is placed towards the west side of the 
dhavaniya and is in the form of an isosceles trapezium having face equal to 48 
angulas, base 64 añgulas and altitude 96 arigulas. 


Here AD = 48 angulas 
ВС = 64 angulas 
and EW- 96 angulas. 
А cord of length 2 BC is taken and a mark is given at its middle. Two ends of the 
cord are fixed at the southern poles À and B and is stretched towards south by the 
middle mark and a pole is fixed at it. Fixing two ends of the cord at this pole an arc 
is drawn through AB by the middle mark of the cord. Similar arcs are drawn 
in other sides. This is the vedi (Fig. 28). 


This has been referred to in Ag. 4.5 and Mil. 1.4. The vedi hasa long tradition 
and is mentioned in the Taittiriya Samhita (II. 6.4. 2-3) and Taittiriya Brahmana 
(III. 2.9. 10). 


PasUBANDHA AND UTTARA VEDI 


3.9-3.10. The pafubandha vedi is in the form of an isosceles trapezium whose 
face equals 8 padas, base 10 padas and altitude 12 padas. Sometimes the vedi is 
measured by aksa, isa and yuga units of a chariot. The uttara vedi according ta 
Baudhayana is a square pit of side 10 padas. 


PArrRKT VEDI 


3.11. The paitrki vedi is a square altar and its four corners are placed in four 
cardinal directions viz. east, west, north and south. The side of the paitrki vedi is 
one-third of the units in mahávedi, which is an isosceles trapezium of 972 sq. padas, 
having its face of 24 padas, base 30 padas and altitude 36 padas. Hence the corres- 
ponding units in рай vedi are 8, 10, 12 and its area } (8 + 10) х 12 = 108 sq. 
padas. This justifies Baudhayana’s statement that the faitrki vedi is one-ninth in area 
of the mahávedi. 


Again, when one-third of the mahdvedi (i.e. sautrümaniki vedi) is turned into a 
square, its side becomes 18 padas (BSl. 3.12). Baudhayana says in this rule that the 


18 
side of the patirki vedi is Vs" This is also quite proper, for by the first method the 


PRSE 18 
side of the paitrki vedi equals VIS or 8 


Каїуауапа, however, prescribes that in a square ABCD of 2 sq. purusas, the 
figure obtained by joining the middle poles E, G, W, H, that is the figure EGWH 
will be the required paitrkī vedi. The area ЕСИН is undoubtedly a square of | sq. 
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purusa(Fig. 29). Here again the area varies from that of Baudhayana but agrees 
with that of Apastamka (ASI. 6.7-6.8). Though there is some difference in area, it 
is, however, a fact that the paitrki vedi is a square pointing towards the cardinal 
directions. 


SAUTRAMANIKI VEDI 


3.12. The rule of Baudhayana suggests that the Sautrámaniki vedi may be a 
square of 18 padas or an isosceles trapezium whose area is one-third of that of maha- 
vedi, having area of 972 sq. padas. Baudhayana made no explicit mention of how to 
construct an isosceles trapezium similar to a given isosceles trapezium but with 


T 1 
one-third of its area. Apastamba (Afl. 5.8) constructed it with 75 of the units used 


in mahavedi or ВУЗ and 10V3 as face and base and 12/3 as altitude. The mahdvedi 
is an isosceles trapezium having face 24, base 30 and altitude 36 units. Hence 


zm 30 
the sautrdmantki vedi is an isosceles trapezium of face 78 ог 84/3, Баѕе NL or 


= 36 =: 
10 4/3, and altitude J °ї 12 4/3. Hence the area of the figure in the above 


two cases comes out as, 
igw 30) „% 1 54 в 
0 7 Vs +) x y = 2 $0 VF 
1 NS mn = 
and (ii) 25 4/3 + 10 м3 ) x 12 4/3 == 324. 


This equals one-third the area of a mahavedi. The same method is also given 
by Katyayana (Al, 2.11-2.12). 
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CHAPTER 4 


AREAS OF PRAGVAMSA, MAHAVEDI, SADAS, ETC., THEIR RELATIVE 
' DISTANCES; CONSTRUCTION OF EKADASI AND 
ASVAMEDHA VEDI, AND THE VALUE OF т 


4.1-4.11. The areas of different chambers and vedis as given by Baudhayana 
are tabulated below : 


Мате of altar Geometrical shape Measurement 
ágnidhriya square side — 5 aratnis. 
catvala square side = 36 angulas. 
dhisnas circle diameter = 2 prādeśas. 
havirdhàna square side = 10 or 12 prakramas. 
mahdvedi isosceles face = 24 padas, base = 30 
trapezium padas, altitude = 36 padas,; 
the units may be also in prakramas. 
marjaliya square side = 5 aratnis. 
pragvamsa rectangle length = 16 prakramas, 
breadth = 12 prakramas ; 
or 


length = 12 prakramas, 
breadth = 10 prakramas. 
sadas rectangle length = 27 aratnis, 
breadth = 10 prakramas ; 
or 
length = 18 aratnis, 
breadth = 10 prakramas. 


The uparavd is a square of side 12 ang. or a circle of radius 6 ang. drawn within 
a square of side 24 ang. Two uparavds are generally placed together at a distance of 
12 angulas. 


The rites and ceremonies in connection with the construction of the above and 
various other altars are commonly found in the Taittiriya Samhita and Satapatha 
Braéhmana, but any clear mention of their special magnitudes is very rare. 


Baudhayana has made categorical mention of spatial magnitudes besides the 
methods of construction here and there (BSI. 7.9, Д. 7.2.). Baudhayana has 
discussed the construction of the mahdvedi in the next rule. Apastamba has spe- 
cially treated the dimension, area and construction of mahdvedi (or saumiki vedi) 
in chapter 5 of his Zpastamba-fulbasütra. The mahdvedi has much older tradition and 
its method of construction is mentioned in the Satapatha Brahmana (IX. 2.1.4). 


As regards relative distance of other vedis within the mahauedi it is known from 
the Baudhàyana fulba that the sadas is at a distance of 1 prakrama (or pada) from the 
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western side of the mahdvedi, and the havirdhàna at a distance of 4 prakramas (or padas) 
from it, and in the eastern side of the havirdhana, 9 prakramas (or padas) still remain. 
Hence the relative distance is 1 + 10 (sadas) + 4 ＋ 12 (havirdhana) + 9 (rest) 
= 36. According to Mánava (МЧ. 3.1-3.3), this is 1 + 9 (sadas) + 4 + 12 + 10 
= 36. In this connection it is important to note that the altitude of the mahdvedi 
is 36. 


Use or EKA DASTINI IN THE CONSTRUCTION oF MAHAVEDI AND ASVAMEDHA VEDI 


4.12-4.14. In ekádafini vedi there are 11 posts arranged in а row, each placed 
at a distance of 1 aksa from its immediate next. The diameter of each hole in which 
the pole is placed is a pada, and a space of 4 айд. is left on both sides of the two 
end-poles. Hence the space covered equals 10 aksa + 11 padas + 8 ang. that is, 1213 
ang. For the construction of the eastern part (i.e. face) of the mahávedi with 11 poles, 
the length of 1213 ang. is divided by 24 to calculate the value of each prakrama. The 
distance between the two poles is known as prakrama. The length of prakrama varies 
for enlarged altars. For this reason the length of prakrama in mahauedi is different 
from that of afvamedha vedi. Since the face of the mahávedi is 24 prakramas, according 
to Dvarakanatha, one prakrama equals 


10x104 + 11x15 + 4 


24 == 50 айд. 18 tilas (approx.). 


According to Katyayana (Rel. 6.8-6.13), it is the 24th part of 11 paravan, 10 aksa 
that is, 48 ang. 28 tilas (Mahidhara). Каїуауапа has not considered any space left 
beyond the two-poles. Mahidhara has suggested 1 paravdn to be 12 айа.; the pada 
according to Baudhayana is 15 arig., while it is 12 ang. in other .exts. 


<— 5 pada 


Fig. 30. 


The east-west line (praci) of the mahdvedi is likewise constructed with 11 poles. 
Only a rectangular block of half a pada is cut off from the eastern side of the altar 
and the end-pole is placed, so that half of the end-pole is to be considered inside the 
altar and half outside. For construction of east-west line, the extra 8 ang. that is left 
beyond the end-poles discussed above is not required in this case. 


For the construction of the asvamedha vedi, by the use of 21 poles, the value 
of each prakrama is taken to be 24th part of 20 aksa + 21 padas + 8 ang. which is 
20 x 104 + 21 x 15 + 8 


equal to 24 


= 100 ang 4 tilas (approx.). 
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VALUE OF т 
4.15. If d be the diameter of each hole (required in the construction of altar), 
and c its circumference, then according to this sūtra, 


ü) r =3. 


This is undoubtedly a rough value known to the #ulbakaras. In the problem of 
circling a square and quadrature of the circle, Baudhāyana has given three other 
values, which are a little better when compared with the correct value of z (= 
3.14159...) as will be evident from the following : 


(ii) т = + = 3.0883...... 
where r = 1 + (М5 — 1); 


T l | 1 l 
Bion ced ( 1— 3 + 839 — 8396 + 52588 30085 
2 
апа (iv) т = «( 1 -i) = 3.004. 


Dvàrakhnáthas has, however, unproved upon results (ii) and (iii) by introdu- 
cing certain corrections as follows : 


2 
F (ar) 3.141109... 
D уке | | 


1 1 1 1 a 
апа ( l—$ ар — 8296 T 2260.) 
2 133 
= 3.157991. 


CHAPTERS 5, 6 AND 7 


ENLARGEMENT OF FIRE-ALTAR FROM 74$ SQ. PURUSAS TO 1014 
SQ.PURUSAS, HEIGHT OF ALTARS AND THEIR PECULIARITIES 


ENLARGED FIRE-ALTAR AND UNITS 


5.1-5.6. The fire-altar of the first construction has an area of 74 sq. purusas. 
This has been discussed in subsequent chapters. The second construction has 84sq. 
purusas, and according to Baudhayana, it is increased by one square purusa successi- 
vely from 74 sq. purusas to 101} sq. purusas. There is a mention of this type of 


a Datta (2), 149. 


180 BAUDHAYANA-SULBASÜTRA 


increment upto 1011 sq. purusas in the Satapatha Bràühmana?. When the fire-altar is 
increased from the original 74 sq. purusas by p square burusas, Baudhayana says, the 


increment in each purusa equals the side of a square of 1 + Ped purusas. Hence 


the enlarged unit equals M 1+ 15 and the area of the enlarged fire-altar 


77 ( 1 + i) that is, 74 + p. sq. purusas (ВИ. 5.6). 


With this length as unit of measure, the altar is constructed in the same manner 
as in original falcon-shaped altar. For obtaining the portion 15 „ Baudhayana 
perhaps divided the extra area into 15 equal parts by drawing 15 parallel lines or 
by drawing 3 parallel lines in one side and 5 parallel lines on the other after p 
square areas were turned into a square. Then two of these rectangular pieces were 
combined together with the help of samdsavidi. 


Both Apastamba (As. 8.6) and Katyayana (Kil. 5.5) have given the same 
value of Baudhayana, which equals the side of a square of $ (71 + р) sq. purusas 
(where p = 1 sq. purusa). Katyayana has given the same value of enlarged sq. 
unit in two other forms as follows : 


: 5 1 5 
ore - 30 1 15 (Kil. 5.7); 
and (i) 1 + (1 120) =! $E (Kil. 5.1); 


where р = 1. 


This method of Kàtyàyana is known as the method of increment by purusa 
(фитизйЬһуйза-— К. 5.4). 


Moreover, Apastamba has devised a method of joining complete purusas in the 
body, wings and tail. If the increased area of p purusas be an exact mutiple or sub- 
multiple of the original agni, і.е. р = 0х7}, then the new unit comes out to 
be VI + q. This is known as increment on the whole posts (sarvábhyása, 
АЯ. 21.7). 


In the enlargement of the falcon-shaped fire-altar (first plan) let s be the 
enlarged unit in Aurusa and p the total increment in area. Then in the form of a 
quadratic equation this can be written as 


body -+ 2 wings + tail = 7} + $ 
or 20 ( 0) +p 


a saptavidhameva prathamam vidadhitathathaikottaramaikasatavidhadekasatavidham (Sat. Br, X. 2.3. 17-18), 
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12 2 11 2 — 
or 45? + "p + IO ° = 71 + р 


or 2 taht 
22 РЕ 2р 
o 215 6 9 1 5 


when р = 94, the maximum enlargement, 


8 
s= 13 "us € 14 approx. 


The principle of enlargement of agni by increasing the length of the 
unit of measure was known in the time of the Satapatha Brdhmana. a It has described 
the construction of the agni of 1014 sq. purusa, where 14 or 14$ times enlarged 
unit in purusa is taken up for its construction.® 


HEIGHT AND CHARACTERISTICS OF DIFFERENT LAYERS OF ALTAR AND BRICKS 


5.7-7.3. In the usual five-layer construction, the height of the altar is 32 ang., 
height of each layer being 52 ang. (Bel. 5.7 and 7.2). According to Karavindasvami, 
it is 6 ang. Actually two layers are constructed. Construction of other layers is not 
required, since the 3rd and the 5th layer are the replica of the Ist and the 4th that of 
the 2nd. In the placement of bricks in different layers clefts between two layers are 
avoided. An altar of daily fire like the garhapatya has 21 bricks in each layer, while 
a kümya fire- altar is constructed with 1000 bricks, each layer containing 200 bricks. 
А fire-altar of 74 sq. purusas is the normal construction. Pancacodã and nàkasat bricks 
have half the thickness of ordinary bricks ; hence one paficacoda and one nàksat 
taken together are considered as one brick (BSI. 5.17 and 7.2). They are usually 
on the fifth layer placed at the top. The spoiled or broken bricks or bricks of black 
colour are not used in the construction (Bel. 7.1). 


Usually all the fire-altars from 1} sq. purusas (one fold) to 1014 sq. purusas (101 
fold) are not constructed. In some cases they are constructed without wings and tails. 

In the construction of fire-altars from 84 to 1014 sq. Purusas, how the units in 
sq. purusas are proportionately increased has been discussed. After all these are not 
normal constructions and are done in the construction for second and third time. 
In the second and third construction the fire-altar is constructed with more bricks 
and increased height. As regards its height and the number of bricks to be used 
in its construction, the Taictiriya Samhita writes: “He should pile (the fire) of a 
thousand (bricks) when first piling (it); this world is commensurate with a thousand; 
verily he conquers this world. He should pile (it) of two thousands, when piling a 
second time, the atmosphere is commensurate with two thousands; verily he 


a Sat. Br. X.2.3. 11-14. Eggeling's trn. is incorrect. 
b Datta (2), 159-60. 
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conquers the atmosphere. He should pile (it) of three thousands, verily he conquers 
yonder world. Knee-deep should he pile (it) when piling for the first time, verily 
with the gáyatri he mounts this world; naval-deep should he pile it when piling for 
the second time, verily with the ¢ristubh, he mounts the atmosphere; neck-deep 
should he pile (it) when piling for the third time, verily mm the jagati, he mounts 
the yonder world".* (Keith's translation). 


The fire-altar (Chapter 6) has the characteristics of an animal. The head 
of the animal lies in the east and its back is compared with the east-west line. The 
east-west line is the central line of the altar and measurements are given with 
reference to this central east-west line. The bricks marked for south and north are 
placed accordingly on the southern and northern sideof the altar. Diagrams of 
circle, a bull, a woman without ears, line, darbha grass are depicted on the bricks 
for their use for specific purposes. The bricks with different markings and symbols 
are also mentioned by Manava in Chapter 7 of his Manava-fulbasütra. 


CoNSTRUCTION oF GARHAPATYA FIRE-ALTAR (SQUARE). 


7.4-7.7. Baudhayana says the gérhapatya fire-altar has the form of a square 
according to one tradition and of a circle according to another. The area is 
always one sq. oyzyáma. It is constructed with 21 bricks in each layer. For the 
placing of bricks in the square garhapatya, the following two methods are adopted. 


First Method. 

One side of the square is divided into 3 parts by drawing 3 parallel lines and 
the other into 7 parts by drawing 7 parallel lines. These lines divide the square area 
into 21 rectangles and the bricks are accordingly made. This is for the first layer. 
For the second layer, the bricks are arranged differently in the square. 


Second Method. 

Three kinds of square bricks are made with 6th, 4th and 3rd part of a oyayáma. 
The first layer is prepared with 9 bricks of the first kind and 12 bricks of the second, 
and the second layer with 6 bricks of the third kind and 16 bricks of the first. 

How the ancient altar builders determined the size of the bricks of different 
kinds and the number of bricks of each kind required for the construction of each 
layer is not known. The solution was obtained possibly on the following line.“ 


Empirical Method. 

Suppose the sides of the three new types of bricks be p, q, and r th part of 
a oydyüma, where p, q, r are rational integers. The minimum number of bricks 
must be three, since in each layer there are two types of square bricks and no 
two layers have identical arrangement of bricks. 


а sahasram cinvita prathamam cinvanah, sahasrasammito và avam loka imameva lokamabhi jayati, dvisahasram 
cinvita doitiyam cinvano, dvisahasram vā antariksamantariksamevabhi Јауан; trisahasram cinvita 4 
cinvanasttsahasro оп asau loke’mumeva lokamabhi jayati | Janudaghnam invita prathamam сіпойпо. 
ndbhidaghnam cinvita dvitiyam.. . grivddaghnam cinvita trtiyam (Тай. S.V. 6.8.2-3. 


bDatta (2), 180-183. 
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Let the first layer have m number of bricks of the first kind and z bricks of the 


second kind, so that = 


m + n = 21 
a (1) 
and oed 


Similarly we can have another set of equations, if the second layer consists of 
s bricks of the third kind and f bricks of the first kind, as follows: 


s + t —21 
К t s. (2) 
= + Y = 1 I 


Baudhayana’s solutions are : 
(i) х= 9, = 12, р = 6, 9 = 4 
(ii) x = 5,9 = 16, р = 3, 9 = 6 


These two sets of values obviously satisfy equations (1) and (2) respectively. 


Solutions of equations (1) and (2) lead to the problem of solution of the simul- 
taneous indeterminate equation of thé type: 


* J 
= = = 1 
p + 92 | TE S 
x+y = 21) 
Solving three, we write : 
„ ee — % „ p 
52 — q? : = р? — 92 


The numbers x and y are considered positive by the fulbakaras. Hence 
if p> g, he > 21 > 4° 

since, 52 > 21 > 42, p 5, q< 4 
iff p-cqqm5p«t4 


Putting д = 1, 2, 3, 4, the values of p can be determined by trial, considering the 
value of x to be integral. 


CONSTRUCTION oF GARHAPATYA FIRE-ALTAR (CIRCULAR) 


7.8. For construction of a circular garhapatya a square ABCD as large as possi- 
ble is inscribed within a circle (Fig. 31) Apastamba has directed that with half 
a vyayama as radius this circle is to be drawn; the end points of two diameters 
standing at right-angles to each other when joined give the largest possible square 


(Asl. 7.5.). 
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The square ABCD is then divided into 9 equal parts by 3 parallel lines from one 
side and 3 from the cther side, and each segment is divided into 3 equal parts. 
Hence the whole circle is divided into 2] parts and the bricks are accordingly made 
for the first layer. 


(a) 


(b) 


Fig. 31 Fig. 32 


In the second layer the square is so adjusted that the corners А, B, C, and D 
are placed in the middle points E, F, G and H of the segments. 


Baudhàyana and Apastamba have considered the problem of quadrature of 
the circle whose area falls short of the circle. 


Construction or DuIsNYA, Аомірнвїүд, MARJALIYA AND CHANDA FIRE-ALTARS. 


7.9-7.17. The dhisnya has one layer only. It may bea square or a circle. 
Generally it is covered with sand on which the fire is placed. 


The dgnidhriya may also be a square ora circle. When it is іп the form ofa 
square, it is divided into nine small squares, and the central brick is replaced by a 
piece of stone. The same method is also given by Manava (М. 6.10). When it is 
circular, a round stone of 8 añgulas diameter is placed in the centre of the circle 
and the remaining area divided into eight equal parts (Fig. 32). 


The màrjàliya is divided into 3 equal parts by lines parallel to the north-south 
line. T'he eastern and western parts together are divided into 5 parts. No detail is 
available in the Baudhayana fulba as to how the eastern or western part is to be 
divided. The commentator Dvarakanatha gives the idea of dividing the eastern 
slab into two and western slab into three parts. Mànava has, however, suggested 
different constructions (Al. 6.11). The márjáliya, when circular, is divided into 
six equal parts. 


The chandaícit is the fire-altar of mantras, not of bricks. The shape of the fire-altar 
is drawn on the ground and the whole ceremony performed. Instead of placing 
bricks, the sacrificer only touches the places on which the bricks are to be placed 
and mutters the same mantras at the appropriate time. 
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CHAPTER 8 
CONSTRUCTION OF A RECTILINEAR STENACIT—FIRST TYPE 


8.1.-8.5. Baudhayana, Apastamba and other fulbakáras have considered the construc- 
tion of two categories of falcon-shaped fire-altars. e.g. (a) the first category in which 
the body, the wings and the tail are rectilinear (squares and rectangles), and (b) 
the second category in which the wings are curved, the tail is spread out, and the 
body and the head have their corners cut off. In the latter case the shape of the 
altar more closely resembles the falcon. 


The sūtra 8.4 is taken from the Taittiriya Samhita which runs as follows: 
Райса dakgináyám fronyámupadadháti | paficottarasyam tasmát pascddvarsiyan purastat 
pravanah pasubasto vaya iti daksine’msa upadadhati | vrsnirvaya | ityuttaremsáveva 
pratidadhati | vyāghro vaya iti daksine paksa upadadhati | simhovaya ityuttare paksayoreva 
viryam dadhati | puruso vaya iti madhye tasmát purusah pasunamadhipatihe | 
The construction of the fire-altar after the shadow cast on the ground by 
a flying bird is also given in the same Brahmana as follows: vayasüm và esa pratimaya 
ciyate yadagniryannyáficam cinuyatb | 


In this chapter, a simple rectilinear £yenacit is discussed. 
8.6-8.7. Bricks. The following four types of square bricks are used for the construction: 


B,—one-fourth brick  (caturthi) —30 x 30 sq. angulas. 
B,—one-fifth brick ( paficami)—24 х 24 sq. aügulas. 
Bj—one-sixth brick (sasthi) —20 x 20 sq. angulas. 
B,—one-tenth brick (dafami) —12 x 12 sq. angulas. 


8.8-8.10. Measurement of the fire-altar. In this fire-altar, the body (aman) is a square 
and the two wings and the tail are rectangles. To set up these rectilinear figures of 
required areas on the ground, one can use either a cord or a bamboo rod and follow 
the rules of construction of such figures discussed in chapters 1 and 2. For measure- 
ment with a bomboo rod with a hole at either end and at the middle, Apastamba 
has given greater details which are considered in our notes to Asl. 9.1-9.3. 


The body is a square of 4 sq. bu., that is, of side 2 pu. or 240 айд. At the middle 
of its southern and northern side, a rectangle each, measuring 144 angulas x 120 
angulas, with the longer side drawn south-north, is set up; this will represent 
the south and the north wing. A rectangle of 132 añgulas x 120 angulas, with the 
longer side towards east-west, attached to the middle of the western side of the body, 
is the tail (Fig. 33). The area of the altar is : 


1 
1908 | 240? + 2 x 144 x 120 + 132 х 120 | = 71 sq. purusas as required 


in the text. 


а Таш. S. 5.3.1.5. 
b Taiti. S. 5.5.3.2: 
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8.11-8.13. Placement of bricks in the first layer. Starting with the south wing,4 B, bricks 
flanked on either side by 2 B, bricks are placed in a row, east-west, at a distance of 
40 angulas from the end of the wing (Fig. 33). Dvarakanatha explains purusatrtiya- 
veláyám as catvárimíadangulapramanavelayamatitayam. Then 8 Bis are placed in two rows, 
leaving a space which can be filled exactly by 18 B, bricks. In this way, 34 bricks 
can be placed in the south wing (evam pakse catustrimsadistakah. The northern wing 
is covered in the same way starting with the northern end. 


Fig. 33. Arrangement of bricks in the first layer of a caturaíra íyenacit (northern 
wing not shown). 


In the tail, as per direction of the rule, 8 Bis can be placed, —4 on the eastern 
and 4 on the western side, 12 B,s—-6 on the southern and 6 on the northern side, 
and 12 B,s in the remaining space in the middle, accounting for 32 bricks ( pucche 
dvátrimfat —D.). Rule 8.12 also directs the filling up of the body with B, bricks, 
and clearly enough 100 B,s can be accommodated in a square 240 x 240 sq. añgulas 
(atmani Satam— D.). The number and types of bricks used in different parts of the 
fire-altar are shown in Table 1, in agreement with Dvarakanatha’s enumeration 
(caturthyascaturoimífatih | paficamyo vimíatyadhikam satam | sasthyah sattrimíat | dasamyo 
vimíatih |). 


8.14-8.18 Placement of bricks in the second layer. The arrangement of bricks is shown in 
Fig. 34. After leaving 48 angulas at the end of the southern wing, 3 B,s are placed at 
the western and the eastern side each towards north, and 3 B,s in the middle; the 
space (that is, two rows, south-north) in between these three rows is filled with 4 Bis. 
D. explains this placement as follows: aratnidvaye tite paksapascimapàráva udicyastisrah 
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TABLE 1. Bricks in different parts of the citi—first layer. 


Brick types 
Parts of the citi | ——————————— Total 
1 2 3 4 
Body 100 100 
Wings 16 8 36 8 68 
Tail 8 12 12 32 
Total 24 120 36 20 200 


sasthyastatah purastaddaksinottare dve dve dvipade | tatastisrah sasthyah / tato dve dvipade | 
tatah pūrvapārśve tisrah sasthyah | 


HBEEREBEES 
EI EL. 
TEL ELI 


Fig. 34 Arrangement of bricks in the second layer of a caturaíra Senacit (north 
wing not shown). | E 


In the body, 9 B, bricks are placed in a square 60 x 60 sq. añgulas at each of 
the two western corners. On the eastern side of the body, 9 B,s, arranged in a square, 
аге placed in each of the two eastern corners, one such set of 9 B,s in the middle, 
and the two rows east-west, in between these 3 sets are filled by 4 B, bricks, 2 in each 
row. The remaining space is covered with B, bricks. Notice that the overlapping of 
edges of the bricks in the two layers has been clearly avoided (Bel. 5. 14). The 
arrangement of different types of bricks in different parts of the fire-altar is shown in 
Table 2. КЕ 
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TABLE 2. Bricks in different parts of the citi—second layer. 


Brick types 
Parts of the citi | Total 
B, B, B, 

Body 4 55 45 104 
Wings, including bricks 
partly covering body 8 40 18 66 
Tail, including bricks 
partly covering body 30 30 

Total 12 125 63 200 

CHAPTER 9 


CONSTRUCTION OF A RECTILINEAR SYENACIT—SECOND TYPE 


9.2. In this type of the fire-altar, square and rectangular bricks of the following 
types are used. 


B, — one-fifth (paficami) brick .. 24 x 24 sq. angulas. 
В, — one-fifth with half (adhyardhà-paficami) brick 36 x 24 sq. angulas. 
B, — half of one-fifth (ardhya) .. 24 x 12 sq. angulas. 
B, — quarter of one fifth (padya) .. 12 x 12 sq. angulas. 


9.3-9.6. Placement of bricks in the first layer. 'The placement is very clearly explained in 
the siiras themselves and is shown in Fig. 35. How Bas are placed turned towards 


Fig. 35. Arrangement of bricks in the first layer. 
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north (udicih) on the western and eastern side of the wings and at the end of the tail, 
and towards east (pracim) at the two corners of the tail where it joins with the body, 
should be noticed. Regarding the number and types of bricks used in the different 
parts of the fire-altar, D. comments as follows: tatra paksayordvisaptatih | astavimsatih 
pucche | ãtmani $atam | asminprastare sastih fatam paficamyah | astávadhyardhàh | trimía- 
dardhyah | dve pádestake | (Table 3.). 


TABLE 3. Bricks in the first layer 


Brick type 
Parts of the citi |—— — n — Total 
B, B, B, B, 
Body 100 100 
Wings 48 24 72 
Tail 12 8 6 2 28 
Total 160 8 30 2 200 


9.7-9.10. Placement of bricks in the second layer. Here, after placing 1 B, at each of the 
four corners of the body, 2 B,s are on either side of each Ba. With 5 Вз in the middle 


Г ШЕЙ ШИШ ШЕН ö su 


Fig. 36. Arrangement of bricks in the second layer. 


of the eastern side, their total number on the eastern side is actually 9. The alternate 
arrangement of 3 B,s and 2 B,s at the end of the wing is shown in the Fig.36. The 
number and types of bricks used in covering the second layer are shown in Table 4 
and agree with D's commentary: asminprastdre pañcasastih Satam paficamyah | sadadh- 
yardhah | paficavimíatirardhàh | catasrah padyah | 
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TABLE 4 . Bricks in the second layer. 


Brick type 
Parts of the citi Total 
B, Вз B; B, 


81 21 4 106 
54 6 4 64 
30 


Body, excluding junction layers 
Wings, including junction layers 
Tail, including junction layer 


Total 


CHAPTER 10 


CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A FALCON 
WITH CURVED WINGS AND EXTENDED TAIL—FIRST TYPE. 


10.1. This type of fire-altar is constructed more in the likeness of a falcon. To achieve 
this the two wings are to be curved or bent and the tail is to be extended, that is, 
spread out. The body (déman) itself should be cut out at its four corners, and there 
should be a head. The end of each wing is serrated to give it the appearance of being 
provided with feathers (patra). The laying of this type of fire-altar on the part of 
those who desire heaven has been greatly emphasized in the Brahmanas. Here are a 
few excerpts from the Satapatha Brahmana : “Prajapati was desirous of going up to 
the world of heaven ;...... He saw this bird-like body, the fire-altar, and constructed 
it. He attempted to fly up, without contracting and expanding (the wings), but 
could not do so. By contracting and expanding (ihe wings) he did fly up : whence 
even to this day birds can only fly up when they contract their wings and spread 
their feathers a. Again, “He contracts (the right wing) inside on both sides by 
just four finger-breadths, and expands it outside on both sides by four finger- 
breadths;...... In the same way with regard to the tail, and in the same way in 
regard to the left wing. 


10.2-10.3. Types of bricks. For building a fire-altar of this shape which is 
fully described in what follows, rectilinear bri¢ks alone would not do. Bricks 
of other geometrical shapes are needed, which are first dealt with. In the first type 
under consideration in this chapter, the following five types have been prescribed 
(Fig. 37). 
i — one-fourth (caturthi) square brick—30 х 30 sq..anguías; that is, a square 
whose side AB is 1 pu. or 30 arigulas. (ve AD. 


B, — half brick (ardhà) obtained by cutting the one-fourth square brick diagonally; 
each of 2 sides AB, AC equals 30 añgulas and the diagonal side or hypoteneuse 
BC 30 4/2 arigulas. 


act N: RE 


a Sat. Br. X. 2.1.1. (Eggeling's translation). 
p Sat. Br. X. 2.1.4, 
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B, — quarter brick (padya), obtained by cutting the one-fourth brick diagonally; 
each of 2 sides AB, AC equals 15 4/2 айа. and the hypoteneuse ВС 30 angulds. 


B, — four-sided quarter brick (caturafra-pàádyá), of which CD equals 4% angulas, 
BC 15 angulas, AB 221 angulas, AD 15 4/2 angulas. 1 pada being 15 angulas, the 
measures are given here in aùgulas. padasavisesa means the diagonal of a square 
of side 1 pada or 15 añgulas or the hypoteneuse of a right-isosceles triangle of 
side 15 angulas. Clearly, such a figure is obtained by joining the rectangle 
EBCD with the isosceles right triangle AED along the common side ED. Its 

15 x 15 15 x 15 

2 Е 2 
as that of the quarter brick B,. 

В; — half brick ABCDE obtained by joining 2 B,s along their common longest side 

AF; this is also called swan-beaked, kamsamukhi. 


area is sq. añgulas = 15 x 15 sq. añgulas, the same 


30ang_ p A. зо айс C 


UA 
! `A ' 
j <—L 15/2 ang 
1 15afig 
8 С B B 30 ang 
B, B; B; 
Ак——+ Esa ^ 
ers ? ang 
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B c 29 D 
15 F 
B; Bs 


Fig. 37. Brick types. 
AREAS AND SHAPES OF DIFFERENT PARTS OF THE FIRE-ALTAR, 


10.4-10.9. The body: A rectangle ABCD is drawn with AB equal to 2 pu. or 240 ang. 
and AD 10 padas or 150 аза. (Fig. 38 (a)). FD, DG, HC, CI, Bj, BK, AL and AE 
are measured out such that each equals 45 айр. (I prakrama). Join FC, HI, JK 
and LE. EFGHITKL is the body of the altar, with its four corners cut off as laid 
down in the rule. The area is (240 x 180---2 x 45 x 45) sq. arigulas or 14 sq. pu. 
The commentator measures the area in a unit of sodasi which is 1/16 sq. pu. or 
30 x 30 sq. arigulas, also called a caturthi, the area of Bi. In this unit, the area of the 
body reduces to 354 caturthis,—evamaimasronyamsesvardhapaficamascaturthyo | nirastà 
bhavanti | atha Sista ardhasasthastrimSaccaturthyo bhavanti . 


The head : A rectangle ABCD is formed with AB equal to 821 апа. and BC = 60 айе. 
(Fig. 38 (b)). From the centre E of AD, EF and EG are joined, AE, ED, AG, DF 
each being equal to 30 айа. EGBCF is the head measuring 44 caturthis ог s sq. pu. 
(itarà ardhapaticamah Siro bhavanti —D.). 
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The tail: The tail is formed out of a rectangle ABCD, of which AB is 90 ang. and 
BC 240 ang., by cutting off the two triangles ABE and CDF, where AB = AE = 
=CD = FD = 90 ang. (Fig. 38 (c) ). The areas of the tail EBCF is 15 caturthis or 
18 sq. pu. 

The wings : A rectangle ABCD, of which AB is 150 айд. and BC 180 añg., is formed 


(Fig. 38 (d)). At the mid-point P of BC a perpendicular PE is drawn towards east so 
that PE is 90 ang. Then the triangle EBC is cut off and placed on the eastern side 


AD as the triangle FAD. The area of the figure ABECDF remains the same as 
the rectangle ABCD. In this way the wing is bent or curved (nirndma). That the area 
is not affected by bending in this way is clearly recognized in the Satapatha Brahma na: 
“He then makes the wings crooked, for a bird’s wings are crooked......... he thus 
draws them out by just as much as he draws them in; and thus, indeed, he neither 
exceeds (its size) nor does he make it too small.’’¢ 

For the construction of the plumages, five squares DGK,L,, L,K,KyL, etc. are 
drawn with side 30 ang. and intersected by the diagonals DRI, L,K, etc. The outer 
triangular halves DGK, L,K,K, etc. are cut off. 

This is the construction of the southern wing; the northern wing is constructed 
in the same manner. The area of each wing is 323 caturthis and of two wings 65 
caturthis or $8 sq. pu. 


150 ай 
дЕ F D АСЕ 3oang 
45añq 1 Š F 
4 o 
<— 822 ang 
240ang B 60 afig 
(b) 
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С 
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Fig. 38. Different parts of the Falcon with curved wings and extended tail—(a) body, 
(b) head, (c) tail, and (d) wing with plumages (patra)—first type. 


a Fat. Br. X. 2. l.; Eggeling’s translation: 
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The total area of the fire-altar, including the body, the head, the tail and the 
two wings is (353 + 44 + 15 + 65) or 120 caturthis (or sodatis), that is, 319 = 73 sq. 
pu. (atra átmani sardhapaiicatrimsaccaturthyah | $irasyardhapaficamah | pucche pancadata | 
dafasu patresu pañca | paksayoh sastih / evam vimSatyadhikam fatam sodasyah | purusaksetre 
sodasa sodasyah ferate | —D.) 
10.10-10.14. Placement of bricks in the first layer. The placement of bricks is shown in 
Fig. 39 (a) and (b). Two methods are given for the head; the second method is 
shown in (b). In each case the number of bricks employed is 14. At the eastern and 
the western end of the body near the junctions with the head and the tail 5 Bis are 
placed. In the truncated parts, Bs and Bas are placed. Since the head has already 
been covered, this means placement in the 4 corners of the body, 2 sides of the wing 
(excluding the western end), eastern and western sides of the curved wings and the 
feathers at the end. The rest is filled with B, bricks. 


(b) 


Fig. 39. (a) Arrangement of bricks in the Syenacit with curved wings and extended 
tail (north wing not shown); (b) alternative placement of bricks in the head. 
First layer. 

As pointed out by Thibaut, the bricks specifically mentioned in the sitras 10.10- 
10.12 total 68; the remaining space, as per sūtra 10.13, can be filled with 91 Bi 
bricks thus giving a total number of 159 bricks which fall short of 200 bricks. 

The deficit is to be made good by using B,s and Bas as necessary. Dvarakanatha 
explains that there are 12 rows south-north in the tail and the body excluding the 
head and the wing (firovarjam pucchena sahütmanyudicyo dvàdafa ritayah). Starting from 


a Thibaut, 210: 
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the end of the tail, 4 Bis in the 2nd row are replaced by 16 B,s, 2 B,s in the 3rd row 
by 4 Bas and the middle B, in the 8th row by 2B,s. In each wing, excluding 
the feathers, there are 6 rows west-east. In each of the 3rd and the 4th row from the 
south, 3 Bis are replaced by 6 B,s and 1 B, is substituted by 4 В. In the 5th row, 
1 B, at the bottom is replaced by 2 B,s. The total number and types of bricks used in 
the various parts of the fire-altar are shown in Table 5. 


TABLE 5. Number and types of bricks used in different parts of the fire-altar— first layer. 


Brick type 
Parts of the citi —— —— — — Total 
B, B, B, B, B; 
Head 1 6 6 1 14 
Body 30 6 10 46 
Wings 30 62 16 108 
Tail 8 4 20 32 
69 72 52 6 1 200 


D's enumeration is as follows : ерат satcatuàrimftadatmani | йтазї caturdaga | dvátrim- 
fatpucche | paksayorasiafatam | asminprastáre navasastiscaturthyah | ardhà dvdsaptatih 
pàdyà dvipaficàfat | sat caturaírapádyà | eka hamsamukhi | 


10.15-10.20. Placement of bricks in the second layer. Suayamatrnna is the central place 
of the fire-altar. Here it means the centre of the body. To accommodate 4 B;s, a 


(9) (8) (7) (6) (5) (4) (3) (2) (1) 
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Fig. 40. Arrangement of bricks in the second layer. 


rectangle ABCD with AD equal to 60 ang. (2 prakramas) and AB 45 ang. (3 padas) 
is taken in the centre of the body (Fig. 40). The placement of 4 Bs and 4 B,s is shown 
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as per explanation of the commentator : svayamátrnnavakáfamadhyam grhitva padatra- 
Javyüsam  prakramadoayadirgham — dirghacaturafram daksinottaram buddhya parikalpya 
caturafrapürvapüríve pratyagagre dve hamsamukhyau pascimaparsve pragagre dve hamsamu- 
khyau | tāsāūm madhye daksinottardgre antardirghapáríve padestake | caturaSradaksinottara- 
parsvayormadhyabhitantaralayorbahirdirghaparsve daksinottaragre due padestake | evamas- 
testakam dirghacaturafram bhavati | 


At the junction EF between the tail and the body 2 B,s and 3 Bis are placed 
and at the end of the tail 15 B,s. The end of the wing containing the plumages, 
TJKLMNOPORST, is divided into 5 sections in each of which 1 B, and 2 Bis can 
be placed. The bricks thus mentioned total 58,—centre of the body 8, junction of 
the tail with body 5, tail end 15, and plumages at two wings 30. 


In the truncated areas, bendings of the wings and junctions (other than already 
mentioned), В and Bas are to be placed; as per Fig. 40, these are: B,—28; B4—14, 
total 42. In area, these 100 bricks are equivalent to 36 caturthis. Since the total area 
is 120 caturthis, the remaining space can be filled by only 84 Bis, leaving a deficit 
of 16 bricks. This is met by replacing 16 Bis by 32 Bs. D. proposes to do this in the 
following manner. In the wings, the body including the head, there are 18 rows west- 
east starting from the south. In Fig. 40, 9 rows are marked from the south to the 
central east-west line, there being another such 9 rows in the other half. 6 Bis in the 
8th row between the two extreme B,s and 2 B,s west of B, in the head in the 9th 


TABLE 6. Number and types of bricks—second layer. 


Brick types 
Parts of the citi —. . . — . —̃ Total 
B, В, B, B, Bs 


Head, including part of 
body at the junction . 10 10 
Body, excluding portions 

accounted for in other 


parts 12 28 4 4 48 
Wings, including part of 

the body 48 28 34 110 
Тап, including part of 

the body 8 4 18 2 32 


Total 68 70 56 6 200 


row are replaced by 16 B,s. Likewise, 8 B,s in rows 10 and 11 are substituted by 
16 B,s. The final arrangement of bricks in the different parts of the fire-altar is shown 
in Table 6, in agreement with D’s commentary; evam pucche doatrimíadistakah | asta- 
paficdsadatmasirasoh | paksayordasasatam | asminprastare’ stasastiscaturthyah | ardhestakah | 
saptatih | satpaticaSatpadestakah | hamsamukhyah sat | Note that the number of bricks 
in the head and the body has not been separately stated. 
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CHAPTER 11. 


CONSTRUCTION OF A FIRE-ALTAR IN THE FORMEOF A FALCON 
WITH CURVED WINGS AND EXTENDED TAIL—SECOND TYPE 


11.2-11.3. Measurement of the different parts. We have noticed the use of a new unit 

of square measure, the caturthi, 30 х 30 sq. алаша in the case of the fyenacit of the 

first type. Now another unit, the paficami, 24 х 24 sq. aügulas or 1 sq. aratni (a square 

of side one-fifth of a purusa) is introduced. Clearly, 74 sq. pu. is equivalent 

0 6V—X oe mo or 1871 paficamis, as stated in the rule 11.2. These units are 
2 x 24 X 24 ЕА 

distributed іп the various parts of the fire-altar as follows: 


'The head .. 34 paficamis or sq. aratni. 
The body . 32 35 » 
The two wings ... 117 55 » 
The tail ius 15 35 » 
Total . . 1871 „ » 


These given areas must be satisfied in constructing the figures of the various parts 


as we shall see in the following sütras. 


11.4. Construction of different parts of the falcon. Unlike the falcon of the first type 
detailed measurements of the various rectangles involved have not been given. 
However, with the indications given in the rule and the areas in the previous rules, 
the various parts can be constructed without difficulty. 


The body is made out of arectangle ABCD (Fig. 41(a) ), of which AD=144 
angulas or 6 arainis, АВ = 240 añgulas or 10 aratnis and the area 60 sq. aratnis. By 
the cutting of the corners at distances of 2 arainis (48 angulas), 8 sq. aratnis are 


removed so that EFGHIFKL measures exactly 52 sq. атайт. 


The head is constructed out of a rectangle 48 x 54 sq. ang. (AE = AG = ED 
= DF = 24 añgulas) such that EFCBG measures 31 sq. aratnis. 


The tail is done in the same way as before. Here AD equals 8 aratnis 
(192 aügulas), AB 3 aratnis (72 angulas) and the area 24 sq. aratnis (Fig. 41 (c)). 
AB, AE, FD, DC being equal to 3 aratnis, 9 sq. aratnis are removed, leaving the 
area of the tail EBCF as 15 sq. aratnis. 


For the wing, the rectangle to be taken should have its side AD as 9 araínis 
(= 216 angulas) and АВ 6 aratnis (144 ang.) ; the area is 54 sq. aratnis. The bending 
(nirnãma) is made as before, the distance EP being 3 aratnis (72 argulas). For the 
plumages, 6 rectangles DGK,L,, L,K,K,L, etc. are fitted at the end of the tail, 
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diagonally imtersected and outer halves rejected. Now, each such rectangle 
is adhyardhá-baficami, that is, 36 х 24 sq. апашаз or 13 sq. атат; the area of 6 of them 
is 9 sq. arainis and that of the 6 plumages (patra) after rejection of half is 41 sq. 
aratnis. The total area of each wing is, therefore, 583 sq. aratnis and that of two wings 
117 sq. aratnis. 


| 144 айд : E F 72añg 
I A E D К (“8879 A D 
MEN a рр 
9 8 c B C 
240 (5) 
ang (c) 
K 
PTP T 
(a) 


со 144aNg 


(d) 


Fig. 41. Different parts of the falcon with curved wings and extended tail : 
(a) body, (b) head, (c) tail, and (d) wing with plumages—second type. 


11.5-11.6. Type of bricks. The following ten types of bricks have been prescribed 
for covering the fire-altar (Fig. 42) :— 


B, — square brick of side 1/5 pu, paficami: 24 x 24 sq. ang. 
B, — rectangular brick longer than paficami 

by half, adhyardhà-paficami : 24 x 36 sq. айд. 
B, — rectangular brick longer than paficami 

by a quarter, paficami-sapada: 24 x 30 sq. ang. 
B, — triangular brick, half of one-fifth, 

paficami-ardhà : 24, 24, 24 4/2 ang. 
В; — triangular brick, quarter of one- 

fifth, Paficami-pádyà: 24, 12 4/2, 12 4/2 arg. 
B, — triangular brick, half of adhyardha, 

adhyardhàrdhà : 36, 24, 12 4/13 ang. 


B, —- triangular brick, quarter of adhyardhà, with longer base, ВС = 36 ang., also 
called dirghapádya. 
В, — triangular brick, quarter of adhyardha, with a short base, BC = 24 айр., 
also called Sulapadya (pointed like a spear). 
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B, — triangular brick obtained by joining one one-eighth of a paficami brick 
ABD with one one-eighth of an adhyardha brick ADC along the common 
side AD (= 12 айа); also called ubhayi. 

Bio — triangular brick, one-eighth of a faficami, 12, 12, 12 4/2 ang. 
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Fig. 42. Brick types. 
11.7-11.9. Placement of bricks in the first layer. The arrangement of bricks is illustrated 
in Fig. 43. As the sütras have not given details further than some general directions, 
D's commentary has been followed to explain the disposition of 200 bricks. 

The fire-altar from the western end of the tail, through the body, upto the 
eastern tip of the head, excluding the wings, is divided into 15 rows south-north. 
Beginning with the western end as the first layer, the number and types of bricks 
are as follows :— 


Ist row, in the tail — B, — 6; В, — 2 ; total — 8 

2nd row, 3: — B, — 4; B,—2; total — 6 

3rd row, B,—6; „ — 6 

4th row, in the body B,—6; » — 6 

5th row,, i5 — В, — 4; B,—2; „ — 6 

6th-11th row ,, —B,—6x6; „ —36 
12th row 

(like 5th) 5 — В, — 4; В, — 2 ; „ — 6 
13th row 

(like 4th) E B,—6; „ — 6 
14th row, in the head - — В, — 2; „ — 2 
15th row, 59 B,—2; „ —2 


со 
NN 
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In each wing, there are six rows, west-east plus the 7th row of plumages, of which 
brick placements in the southern wing are as follows: — E 


Ist row (immediately after the body) — B, — 5 ; B,— 2; Total — 7 


2nd row t — В, — 5 ; B, — 2; „ eec 
3rd row ` 5 == Be — 12; „ —12 
4th row 55 — Be — 12; » —12 
5th row js CCC 
6th row » — Bg -—5 3 Bg — 2 5 5 — 7 
7th row of plumages (фата) — B,— 6; „ —6 
58 

In the northern wing, the arrangement is same, but reverse „ —58 
Total 116 


(1) (2) (0 (4) (5) (6) (7) 


— — — —— — — — — — 


EVA 
| SSH 
BAM 
FZ 


Fig. 43. Arrangement of bricks in the syenacit—second type. first layer. 


The number and types of bricks used in the different parts of the altar are shown in 
Table 7, in agreement with D's enumeration : ätmani sastiristakah | vimSatih pucche | 
catasrah Sirasi | paksayoh sodasasatam | asminprastare catuhpaficasat-paficamyah | astavimsa- 
tirardhüh | dve sapade | catoarimtadadhyardhah | satsaptatiradhyardhardhyáh | 


200 BAUDHAYANA-ŠULBASUTRA 


TABLE 7. Number and types of bricks used in different parts of the 
: fre- altar first layer 


Brick types 


Parts of the citi Total 
В, B, B, B, B, 

Head 2 2 4 

Body 44 16 60 

Wings 40 76 116 

Tail 10 10 20 


Total 54 40 2 28 76 200 


11.10-11.13. Placement of bricks in the second layer. By placing Bg bricks (ubhayi) at 
the eastern and the western end of the junction line between the wing and the 
body such that 12 айд. of the base lies in the body and 18 айа. in the 
wing, the sūtrakāra avoids the overlapping of edges of bricks in the two layers 
(Fig. 44). This is also the purpose of placing B,s on each side of the head and 
Bis at the end of the tail flanked at the western corners by Вз and Вуз. For the 
complete arrangement of bricks, we again follow the commentator who this time 
divides the tail, the body and the head in 12 rows beginning with the 1st row at the 
western end of thetailand ending with the the 12th row at the head. In this 
division the wing with part of the junction lying in the body is separately treated 
as before. 


= | |» ее |-|- |« p 
E |: | = P<] = [= l 22% 


Z: l м 
Af? |: I 12 Bn 


10 1 
Fig. 44. Arrangement of bricks in the Syenacit—second type, second layer. 
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lst row, in the tail (western) —B,—5; B,—2;B;—43; B,,— 2 ; Total 13 


2nd row, 
3rd row, 


5 * 


э? 


(middle) —8,—3; B,—2 ; 
(Junction 


with body, sandhiritya) 


4th row, in the body 


5th row 
6th row, 
7th row, 
8th row, 
9th row, 
10th row, 
llth row, 


junction with the head, siropyaya), 
12th row, in the head 


35 


„› 


EE 


(middle) 


(at the 


. 5 


—B,—1; B,—2 ; B, —2; » 
—B,—3; B,—2 ”> 
—B,—5; » 
—B,—5; > 
—B,—2; By—454;B,—2; B,—2; > 
—B, —5 > 
—B,—5; 35 
—B,—3; B,—2; » 


B,—1; B,—2; 
—B,—1; B;—1; B,—4; 


In each wing there are six rows, west-east, beginning at the junction 
plus the seventh row of plumages. 


Ist row of the southern wing in 
the junetion (12 
ang. within body 
and 18 айр. in the 


the wing) 


2nd row 
3rd row 


ees 
—B,—5; B,—2; 
—B,—5; B,—2; 


4th row (at the bending, 


nirnáma) 


5th row 
6th row 


7th row of plumages 
(patraritya) 


—B,—5; B. I; B, I; B. I; 
—B,—5; B. — 2; 
—B,—5; Be—2; 


em 


Ba — 2; В, — 1; B,—2; Total 
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In the northern wing, the arrangement 
is the same, but reverse 
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The number and types of bricks used are shown in Table 8. 


TABLE 8. Arrangement of bricks in different parts of the fire-altar—second layer. 


. Brick type 
Parts of the citi Total 
B, B, B, В, B; В, B, В, By By 


Head (including portion of 

body at junction, 12, 11) 1 1 2 1 4 9 
Body (excluding portions at 

junctions with head, tail 


and wings, 4-10) 6 12 10 4 4 2 2 40 
Wings (including junction 

with body and patras) 50 10 4 30 26 4 4 128 
Tail (including junction 

with body, 1-3) 4 5 6 6 2 23 


Total : 11 67 21 12 11 34 28 6 8 2 200 


In his commentary, D. states 9 bricks in the head, 62 in the body, 21 in the tail 
and 108 in the wings; that is, he includes in the body 20 bricks at the two junctions 
of the wings with the body and 2 B,s at the junction of the tail with the body. In 
the number of brick types, there is no discrepancy : asminprastire ekddasa bañcamyah | 
dvadasa tadardhyah | ekádaía tatpadyah | dve astamyau | ekavimsatih | ubhayyo’stau | sapta- 
sastiradhyardhah | catustrimsadardhyah | astavimSatidirghapadyah | sat $ülapadyáh |. 


CHAPTER 12 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A KITE 
(KANKACIT) 


12.1-12.6. The kite-shaped fire-altar (kankacit) is constructed in the same manner 
as the Senacit. The areas and shapes of the body and the tail are the same as those 
of the second type of the falcon with curved wings and extended tail. The area of the 
body is, therefore, 52 paficamis or sq. aratnis and of the tail 15 pañcamis. The measure 
of the head is given as 5 paficamis and that of the two wings 2 X 57 or 114 paficamis. 
These areas total 186 paficamis ог sq. aratnis, leaving a deficit of 13 paficamis, as the 
total area of the fire-altar is 1874 paficamis (= 7} sq. pu.) This balance area of 14 
paficamis, which is nothing but 1 adhyardhapaficami (24 х 36 sq. ang.) is utilized in 
making the feet of the bird. The bending of the wing and the plumages are also 
slightly different from those of the fyenacit, 2nd type. The constructions are shown 
in Fig. 45. 
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The head is constructed out of a rectangle 48 x 72 Sq. айд. of which the two 
eastern corners are cut off by 24 айа. (Fig. 45 (a)). 


(d) 


Fig. 45. Parts of the kankacit : (a) head, (b) tail, (c) divisions of 1 adhyardha- 
файсаті, and (d) the wing with plumages. 


The construction of the tail EBCF is already explained under 11.4. 
ABCD (Fig. 45 (c)) represents the adhyardhàpaficami (24 x 36 sq. arg.), of which the 
paficami part ABHG is halved and used as the two legs GILK and JHNM (Fig. 45 
(b)). The half paficami part GHCD (Fig. 45 (c)) is divided into 4 equal triangular 
parts and used as feet as shown in Fig. 45 (b). 


The wing is made of the rectangle ABCD (Fig. 45 (d)), of which АВ = 144 айа. 
(6 aratnis) and AD = 216 ang. (9 aratnis). For the bending, the perpendicular EP 
at the middle of BC is 108 ang. The plumages are constructed out of 6 half paficamis 
(24 х 24 sq. ang.) diagonally intersected. Note that the area of each wing is 54 + 3 
= 57 paficamis. 


12.7. Types of bricks. Six types of bricks are prescribed for covering the fire-altar 
(Fig. 46). These are : 
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Fig. 46 Brick type. 
B, — square brick of side 1/5 pu, pañcami. 
B, — triangular brick, half of one-fifth, paficami-ardhyà. 
B, — triangular brick, quarter of one-fifth, райсаті-радуа. 
B, — triangular brick, one-eighth of one-fifth, astami. 
B, — four-sided quarter brick of area L pañcami, caturafra-padya. The sides are 
6 айр., 12 ang., 18 ang. and 12 4/2 ang. (Fig. 46). Its area is 144 sq. ang. or 1 
pancami 


B, — four-sided brick of area 14 paficami, caturaíra-adhyardha. The sides are 24 
ang., 24 ang., 48 ung., and 24 4/2 айа. The area is (24 x 24 + 12 x 24) 
sq. ang. or 11 paficami (Fig. 46). 


12.8. Placement of bricks in the two layers. The rule simply lays down that the two 
feet of the kañkacit are to be covered by B, and B, bricks and the remaining space 
is to be filled up by such types as these fit. Further details have been avoided as 
enough indications as to the manner of covering up such bird-like fire-altars with 
curved wings and extended tail have been given in the foregoing types. Following 
these indications, Dvàrakanatha has proposed an arrangement for filling up the 
two successive layers, on which basis the Fig. 47 and Fig. 48 are here presented, 
after Thibaut. 
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Fig. 47. Arrangement of bricks in the katikacit—Ist layer. 


First layer. The placement of bricks in the first layer is as follows: 


(a) In each of two feet — B, — 2; B,—2;totalfor2feet — 8 
(b) In the head, at eastern top —B,— 2; 
3s „ at the remaining space — B. — 4; total — 6 
(c) In the body, at 4 corners diagonally cut — B, — 8; 
y „ in the remaining space — B, —48 ; total —56 
(d) In the tail, along two inclined sides — B, — 6 ; 
35 „ in the remaining space — B 12; total — 18 
88 


(D. writes : evamdtmasirah bucchesu Dbadabhyam sahdstasitiristakah |) 


(e) In the southern wing, at the bending (nirnàma) layer 


east-west — B, — 1 ; B, — 2 ; B. 3; total — 6 

a „ two rows, east-west, on each side 
of the nirndma are filled with 4 Вз per row; „  —16 

54 „ In two rows, north and 
south of the above — B, — 20 B —8 ; „ —28 
4 „ inthe plumages B —6 ; „ — 6 
756 
In the northern wing, the arrangement is the 

same, but reverse „ —56 


total 112 
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D. summarizes : átmani satpaficagat | pucche’stadasa | padayorastau | sat Sirasi | paksayord- 
vadasasatam | asminprastare sadadhikam satam paficamyah | catuscatvdrimsadardhyah | 
catasrah padyah | astatrimSadadhyardhak | (Table 9). 


TABLE 9. Bricks in different parts of the kankacit fire-altar— Ist layer. 


Brick types 


Parts of the citi Total 
В, В» В» B, В, В, 
Неаа 4 2 6 
Body 48 8 56 
Tail 12 6 18 
Feet 4 4 8 
Wings 42 28 4 38 112 
Total 106 44 4 4 4 38 200 


Second layer : The placement of bricks in the second layer is as follows :— 
In the head, including part of the body at the junction— 
B,—2; В — 9; B,—2; total — 13. 


(a 


— 


(b) In the body, excluding the two junction layers, east-west, with the wings and 
one junction layer, south-west, with the tail 
В, — 35; В, — 4; В, — 4; total — 43 
(c) In the junction layer between the body and the tail 
BI — I; 52 — 2 В — 2 ; total — 5 


(d 


м2 


In the tail, excluding the junction layer, there аге three layers, south-west, 
and the arrangement is as follows :— 
Ist layer in the east — B, — 2 ; В — 2 ; total — 4 
2nd layer in the middle—B, — 4 ; „ —4 
Зга layer at the end, including feet— 
В, — 5 on each side with vertices reversed alternately —10 


B, — part of each lying within each foot — 2 
B, — 1 ; B, — 2, in the middle space of tail —8 
B,— 2 ; B, — 4, in the remaining space of feet — 6 

total —21 


About the placement of these 21 bricks, D. comments as follows: tatah 
pucchagrarityam parsvayoh padyah райса pañca | tato dve ardhye padamadhyagatagrike 
praksthératniparsve daksinottaraparsvasthasavisese | tayormadhye pragagra padya | 
tamabhitah pratyagagrike due astamyau | padantayordve dve caturasrapadye daksinottardyate 
pratyaksthadirghaparsve | tatah pirvapravistardhydgrasamhitamekaitémastamim pdda- 
madhyayorupadadhyat | ebam samastà ekavimsatiristakah | A comparison with 
Fig. 48 will show how exactly and in what detail the placement of each 
brick has been described by the commentator. 
(e) In the junction between the body and the wing— 
В, 1; B, — 4 ; total — 5. Total for two such junctions —10. 
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(f) In each wing, between the junction layer and the plumages, there are 8 rows, 
east-west, each with 4 Bes; total—32. . 


(g) In the plumages (patras) — B, — 6 ; B, — 12; total—18. 
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Fig. 48. Arrangement of bricks in the kañkacit—2nd layer. 
The number and types of bricks used in the different parts are summarized 


in Table 10. 
TABLE 10. Bricks in different parts of the kankacit fire-altar-—2nd layer 


Brick types 


Parts of the citi Total 
B, В, B, B, P В, 


Head, including part of body 2 9 9 13 
Body, excluding junction layers 

between wings and tail 35 4 4 43% 

` Junction layer between body 

and tail 1 2 2 5 
Tail and feet 4 11 4 4 6 29b 
Junction layers between 

body and wings 2 8 10 
Wings and plumages, excluding 

junction layers with body 12 24 64 100 

Total 36 24 48 4 4 84 200 


a D. mentions 56 bricks in the body. This is arrived at by adding 10 bricks of the two junction 
layers between body and wings and 3 bricks from the junction layer between body and tail. The 
2 Bs bricks (add) in the body-wing junction layers properly belong to the wings. 

b D. mentions 31 bricks. Tnis is obtained by adding 2 Bəs from the junction layer between body 
and tail. 
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CHAPTER 13 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF AN ALAJA 
BIRD 


13.1-13.5. Areas and shapes of the different parts. This altar in the form of the alaja 
bird should be without feet. Its wings are also to be constructed in a somewhat 
different manner. The areas given are : 


The head— 5 paficamis or sq. aratnis. 
The body: -~ 52 55 on 
The tail 15 


Two wings, 2 x 63 126 3; » 


Total : 198 


As the total area of the fire-altar must be 1871 paficamis or sq. aratnis, 10% paficamis 
are to be removed from the wings. The construction of the wing and the method of 
removing the excess area are explained in 13.3-13.5, 13.6 (part). 


The area of each wing being 63 pañcamis and 6 plumages, each of half-paficami, 
needing an area of 3 paficamis only by analogy with the kankacit wing, the rectangular 
area forming the main part of the wing to be bent should measure 60 paficamis or 
6 aratnis x 10 aratnis (144 ang. x 240 añg.). ABCD is such a rectangle of which 
AB = 144 ang. and BC = 240 ang. After bending, it assumes the form ABECDF 
so that EP = IF = 120 ang. IE clearly equals 24 ang. or 1 aratni. The patras are DKyL,, 
L,K,L, etc. From the geometry it is clear that 7, 7, L, H lie on the same straight 
line. Hence the direction (rule 13.4) that, by stretching a cord IH, the area IECH 
west of the southern half of the wing including the patras should be cut off. The 


Fig. 49. Wing of the alaja fire-altar Fig. 50. Arrangement of bricks in the alaja 
fire-altar —1st layer (southern wing only). 
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area of the wing south of the питата line EF is 33 pañcami and that of IECH 82 or 
55 райсаті. The first line of rule 13.6 prescribes that a triangular area ELJ measuring 
a quarter brick, that is 2 bañcami is to be added. In other words, the actual area 
to be removed is EC measuring (51 — 1) or 5} райсаті; for two wings the area 
to be removed is 104 райсаті. 

13.6. (remaining part). Placement of bricks in the two layers. For the placement of 
bricks, only BI, Ba, Ba and B,, as described for the karkacit, are required and not B, 
(astami) and B, (caturasra-padya), because the fire-altar is without feet and B, and 
Bz bricks are needed to cover them. 

For the first layer, the placement of bricks in the head, the body and the tail 
is the same as that for the first layer of the kankacit. The arrangement in the wing is 
shown in Fig. 50, and the number of bricks and the'r types used in the different 
parts are given in Table 11. 

TABLE 11. Bricks in different parts of the alaja fire-altar— Ist layer. 


Brick type 
Parts of the cit - Total 
B, B, B, В, 

Неаа 4 2 6 
Body 48 8 56 
Тап 12 6 18 
Wings with patras 48 38 2 32 120 

Total 112 54 2 32 200 


D. states: tatralmani satpaficaíat | firasi sat | pucche astadasa | paksayorvimSatifatam | 
asminprastare dvddasasatam paficamyah | catuhpaiicasadardhyah | дое padye | dvatrimsada- 
dhyardhah | 

In the second layer, the arrangement of bricks in the head, the body, the two 
junction layers between the body and the wings and the junction layer between the 
body and the tail is the same as that of the kankacit. In the tail also it is 
the same except at the end layer owing to the absence of the feet. This end layer 
is covered by 15 Bis (Fig. 51). 

In each wing (the southern one is here discussed), the arrangement is as follows: 
(a) At the layer along the bending (nirndma), east-west — 


BI = 4; B I; B. =I; total — 6. 
(b) In the 4 layers north of the nirnáma, there are 

4 B,s in each layer ; total —16. 
(c): In the junction layer between wing and body— 


з—1;5 В. = 4; total — 5. 
(d) In the 4 layers south of the nirnàma, each contains 
2 B,sin the middle, 1 B, each at east and west end — 


: B,—8; В, — 8 ; total — 16. 
(e) In the plumages (patras), as in kañkacit— 
B,---5; B,— 10; total — 15. 
The total for the southern wing, including the junction layer : 58 
The total for the northern wing including the junction layer : 58 


116 


— 
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The arrangement of bricks in the wing and the tail is shown in Fig. 51. Table 
12 gives the number ака types of bricks used in different parts of the fire-altar. 


AZ NZ NV N ZX SAN 


(b) 


Fig. 51. Arrangement of bricks in the southern wing and the tail, including 
the junction layers, of an alaja fire-altar—2nd layer (other parts not shown); 
(a) southern wing with junction layer with body, (b) tail with junction 
layer with body. 


TABLE 12. Bricks in different parts of the alajacit—2nd layer. 


Brick type 
Parts of the citi Total 
B, B, В, B, 

Head, including part of body 2 9 2 13 
Body, excluding junction layers 

with wings 35 4 4 43а 
Junction layer between body 

and tail 1 2 2 5 
Tail 2 15 6 235 
'Two wings, including junction 

layers with body 24 10 24 58 116 

Total 60 20 50 70 200 


9 D. mentions 46 bricks which are made up by adding 3 bricks from the junction layer with the tail. 
b D. mentions 25 bricks which are made up by adding 2 Взѕ from the junction layer with the body. 
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CHAPTER 14 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF AN 
ISOSCELES TRIANGLE (PRA UGACITI) 


14.2. Measurement of the fire-altar and the types of bricks. The area of the fire-altar should 
be 7$ sq. pu. Under rule 2.7, Baudhàyana has shown that an isosceles triangle of 
7% sq. pu. can be drawn from a square of double this area, that 15, 15 sq. pu., by 
joining the mid-point E of the eastern side AD with two western corner points B 
and C (Fig. 52). The base BC and each side EB, EC are given by 
BC = 4/15 pu. 
= 120 4/15 ang. 
= 464.76 or 4643 ang. approx. 
EB = EC = 300 4/3 айд. = 519.6 or 5191 айа. 
D. therefore explains that a square with 4642 ang. (= 465 — 1 atig) is to be first 
drawn and the required isosceles triangle constructed, as already stated, in 
the following terms: fa dvikarani padonapaiicasasticatuhsatangula (4642 ang) duvistava- 
lyaScaturasrakytayah paficadasapurusüyà bhümeh karani | ebam caturasrikriayüh pirvasyah 
karanya  madhyàcchroni pratydlikhet | tatra Кағпатӣрауоћ praménamardhonavimsati- 
Pancasatangulayah (5193 ang.) | tasya praugasydparasyah karanyüh padonapafcasasticatu- 
híatangulayà...... / 


A D 
| 
I 
i A D A 27 c 
| 8, 8; 
1 
1 
1 
А B 
B C 
F 
464.76 ang Bs Ba 
Fig. 52. Fig. 53. Types of bricks. 


The following four types of bricks are prescribed (Fig. 53) : 
А . BC BC — Fm 
B, — a rectangular brick, brhati, T x “oq Or lO 4/15 x 5 4/15 sq. ang. 
(38 ag. 25 ti x 19 ang. 121 li). 
B, — a triangular brick half of the brhati, diagonally intersected. 
B, — a triangular quarter brick with long base, dirghapádya. 
B, — a triangular quarter brick with short-base and pointed like a spear, 
fülapadya. 
14.3-14.4. Placement of bricks in the first layer. All that these two rules say is that half 
bricks with their hypotenuses turned outside are to be placed on both sides and 
brhati bricks in the remaining space. It is easy to see that 200 bricks cannot be used 
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to cover the altar in this way. Tlie way it can be done is explained in the 
commentary. E 

The praugaciti is divided into 24 rows west-east (Fig. 54), 12 on each side of the 
perpendicular line from the vertex to the middle of the base, and marked 1, 2, 3...... 
12. Bricks are placed as follows :— 


In the 1st row on each side — B, — 2; total 2 

In the 2nd row on each side — B, — 6; „ — 6 
In the 3rd-10th row on each side 

(that is 16 rows) — B,-— 88 ; В, — 16, „ —104 

In the 11th row on each side — B, — 42; „ — 42 

In the 12th row on each side — B, — 46; „ — 46 

Total: B, = 88 ; B, 112: 200 


A | x 
п 
i 
il 
| 
Ип 
I" 
pa 


ALL 
ШИП 


ÉS NENNEN NEN NNI N NN NIN АА 


123456 58 
Fig. 54. Arrangement of bricks in the Fig. 55. Arrangement of bricks in the 
hraugaciti— Ist layer. praugaciti—2nd layer. 

14.5-14.8. Placement of bricks in the second layer, For the second layer, the rules direct 
the placement of 47 B,s at the western end of the fire-altar, 1 В, at the apex, 2 Bs 
and 2 B,s to fill up the svayamátrnua space in the middle, В, bricks at the sides and 
Bis in the remaining space. The total number of 200 bricks can be completed in the 
following manner as explained by the commentator (Fig. 55): 


(a) In the apex: B, — 1 
(b) In the western end (base), vertices and bases alternately turned 

in opposite direction : B, — 47 
(c) In between, there are 11 rows south-north of which sides are 

filled with Bas: B, — 22 
(d) In the centre of the middle row — B, — 2 ; В, — 2 : total — 4 
(e) In the 4th and 5th row, 3 B,s are replaced by 6 B,s each: Bs — 12 
(f) In the remaining space: B, —114 

Total: B, — 114; В, — 34; B,.—2; В, — 50 200 


(asminprastàre N brhatyah | catustrimíadardhyàh | pañcašacchülapadyah | 
dve dirghapadye | — 
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CHAPTER 15 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF À 
RHOMBUS (UBHAYATA PRAUGA) 


15.2. The consiruction and the types of bricks. The method of construction of a rhombus 
or double isosceles triangle having common base and the two vertices on 
the opposite sides is given in Bal. 2.8. ABCD and BEFC are two equal squares, each 
of area 71 sq. pu. GBHC is the desired rhombus of 74 sq. фи. of which G and H are 
the mid-points of AD and EF respectively. 

BC = 120 M аре = 328.56 ang. 

BG = GC = BH = НС = 300 4/3 ang. = 367.5 ang. 


D. gives the value of BC as: trim $atünyastavimfatifcángulaya ardhavimsasca Шаһ 
(.56 ang. == 19.04 tila) йтуайтӣпі. Each side of the rhombus is given as: ерат krie’- 
rdhadhikasaptasastitsatatrayamangulayah karanyo bhavanti. 


EN 
M 


Fig. 56. Measurement of arcas and bricks. 
Four types of bricks are made in the same way as po for the isosceles fire- 
à . B 
altar (14.2). Bi, the rectangular brick, érAati, is D x se ; bricks B, (ardhya), 


Вз (dirghapddyd) and B, (#ülapadya) are made by diagonal intersections of the 
brhati as before. 


15.3. Placement of bricks in the first layer. BC is divided into 18 equal parts and marked 
and likewise GH in 18 equal parts and marked. Lines parallel to BC and GH are 
drawn. It is easily seen that the entire area is divided into 144 rectangles where an 
equal number of brhati bricks can be placed and into 36 half rectangles along the 
sides where an equal number of ardhyas can be placed. Thus we get 180 bricks. The 
deficit is met by replacing 10 Bis in the 6th vertical row on either side of the central 
line GH by 20 B,s.-With the above substitution, the total number of Bis is 124 
and that of Bas 76. On these points, the commentary runs as follows: sasthi dvàdafeg- 


taka [tatra madhydddasa brhatirudhrtya vimsatirardhyah....asminprastdre caturvimsatisatam 
brhatyah | satsaptatirardhyah | 


214 BAUDHĀYANA-ŚULBASŪTRA 


ДІМ 
ANTTIIN 
/LN LLEELVTIN 
ДЇМ ИГ 
ДОИМИИ 
в А ЖЕНЕНИН 


C 
XII 
иии 
H 
Fig.57. Arrangement of bricks in the Fig. 58. Arrangement of bricks in the 
rhombus fire-altar- Ist layer. rhombus fire-altar— 2nd layer. 


15.4-15.6. Placement of bricks in the second layer. As per directions in the rules, 2 Bas 
(falapádyà) are to be placed one each at the apices G and H and 2 Bas (dirghapadya), 
one each at B and C (Fig. 58). The remaining space can be divided into 
17 horizontal (south-north) and 17 vertical (west-east) rows. In the middle 
(svayamatrnna) of the fire-altar, 2 Вз and 2 Bas are placed as shown. It is easy to see 
that the remaining space can be filled by 32 B,s at the sides and 144 Bis with the 
longer side turned east or west. This accounts for 184 bricks. The number is 
completed by replacing 16 Bis, four each of the four directions, by 32 Bs. The total 
number of bricks of different types are : B, — 128 ; В, — 64 ; B, — 4 ; B, — 4. 


D. comments as follows : pürvapascimacubukayerdve $ülapádye madhye saptadasodicyo 
ritayah | sarvatra pragdyata istakah | madhye brhatyah | antesvardhyah | daksinottarasrakta- 
pordirghapadye | madhyamayam rityàm madhyamdyah sthāne pürvavatpüdyàh | catasrsu 
diksu catasrascatasro brhatiruddhrtyastávastávardhyà nidheyah | evam dvisatah prastarah | 
asminprastare’ stavimSatisatam brhatyah | catuh sastirardhyah | catasrah $ülapadyáh | catasro 
dirghapadyah | 
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CHAPTER 16 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A 
CHARIOT WHEEL (RATHACAKRACITI) 


16.1-16.2. Fire-altars in the form of a chariot-wheel are of two types : (a) a square 
piece with four circular segments attached one on cach side so as to give the whole 
structure a circular shape, and (b) a circular wheel provided with spokes. Both types 
are used for sacrificial purposes and are described in this chapter. 


Tue CHARIOT WHEEL WITH CIRCULAR SEGMENTS. 


16.3. The construction and brick types. The method of constructing a circle equivalent 
to that of a square area, — in this case 7} sq. pu., has been given іп rule 2.9 and 
has already been discussed. Fig. 59 represents the required circle of area 74 sq. 
pu., within which is drawn the largest possible square ABCD. The space 
bounded by each side of the square and the arc of the circle is called pradhi 
(segment) ; there are four such segments. 
Let the side of the square AB or AD be a 
and the radius of the circle AO be r. 
x 15 x 120 x 120 
? = ERG ENS an 
= 185.45 айд. or 185 arig. 15 ti. 
2 x 15 x 120 x 120 
2n 
V 15 x 120 x 120 


т 


Again, а? = 27? = 


or a 


== 262.27 or 262 ang. 9 ti. 


Fig. 59 


In the above calculations, = has been taken to be 3.14. D. gives the value of r as 
185 ang. 14 ti. (madhye fankum nihatya patcasitisatangulena caturdasatilayuktena pariman- 
dala bhramayet). His value of a is 262 arg. 7 ti (tasya madhye viskambhardhadvikaranya 
V Ад) saptatiladhikaya dvisastisatadvaydngulaya samacaturasram Китуйі). It appears that 
in giving these values Dvarakanatha used the more approximate correct value of z. 
The square bricks are then made with each side equal to the twelfth part of AD, 
which, according to D’s value of the side of the inscribed square, is 21 ang. 29 ti 
(that is, 22 ang — 5 ti). 
16.4-16.5. Placement of bricks. 144 bricks of the type mentioned above can be placed 
within the square ABCD. In the segments, 6 such bricks are placed adjoining the 
middle side of the square and the remaining space is divided into 8 parts (Fig. 60 
(a), (5) ). Thus each segment contains 14 bricks and four segments account for 56 
bricks, making the total number 200. Regarding the placement of bricks in each 
segment, D. explains as follows: pradhimülamadhye sat caturaírá | upadhàya tasya 
pradheh Sesamastadha vibhajet | upahitandm ғаппат parsvayordve dve | mukhe | catasra iti | 
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D. also gives the measurements of these cight bricks as follows (only 
four will do) : К 
(1) The corner brick abg : ab = 33 ang. — 7 ti ; bg = 26 ang + 3 t ; 
ag == 42 ang. — 3 ti ; 

(2) The 4 sided brick bchg : bc — 33 ang — 7 ti ; ch = 42 ang +- 11 fi; 

hg = 36 ang -+ 26 ti ; bg = already given. 
(3) The 4 sided brick deih : de = 33 ang. 7 ti ; ei = 30 ang — 16 ti ; 

ih = 34 ang.; hd == 201 ang. 
(4) The 4 sided brick efji : ef =: 33 ang. — 7 ti; fj = 321 ang. ; 

ji = 33 айр. 4i; e — already given. 


(b) 


fay 


Fig. 60 (a) Rathacakraciti with 4 segments— Ist layer (after Burk, 368). 
(b) Rathacakraciti with 4 segments— 2nd layer (after Burk, 368). 
ag, hg, ih and ji are curved. D. neglected the curvature of ag, but considered the 
rest by giving the values of the fara, the distance between the centre of the arc and 
the respective chord in each case. For Ag, ih and ji, these values are 31 ti; 26 ti., 
and 25 й. respectively. Calculation of arcs and their faras were obviously consi- 
dered important mathematical exercises in medieval India when these commentaries 


were prepared. 


In the second layer the inscribed square is turned such that its corner lies in the 
centre of each segment of the first layer in order to avoid the overlapping of the 
edges of the bricks between layers. 


THE CHARIOT WHEEL WITH SPOKES. 


16.6-16.11. The measurement and the construction of the wheel. For purposes of measure- 


ment of a wheel of this type, square bricks each of area gy sq. ри. are used. 
Ў | 1 
The total area of the fire-altar, 4% sq. pu. wil therefore involve I xaa 


or 225 bricks. The side of cach brick a is given by : 
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а= 2120 х 100. = 4/480 айд. = 21 ang. 31 fila. 


This agrees with the value given by D. — ...... labdhamekavimSatiratgulaya ekatri- 
msattilah | tenestakah samacaturasrah kàrayet | 


i 
ВВ! 1 mama 
шишиши 


«—— 372 añg 


Fig. 61. Construction of the chariot wheel (rathacakra) fire-altar. 


Now, 225 is a squared number 152. A chariot wheel with spokes consists of the 
central circular part, the nave, the spokes and the outer circular rim, the felly. The 
spokes connecting the nave and the felly alternate with empty spaces. In the 
procedure suggested, an area equivalent to the empty spaces between spokes is first 
added and then removed. This area is here taken to be equivalent to that 
of 64 square bricks of the type described above, probably because 225 plus 64 make 
289, a squared number 172. Hence the direction of arranging 289 bricks in the form 
of a square so that each side contains 17 bricks. This is done in two stages; at first 
256 bricks are arranged in a square, each side containing 16 bricks, and then 33 
bricks, —17 plus 16, are placed along two adjoining sides. In this way the square 
ABCD is formed ( Fig. 61 ). 

In the central region of the above square, another square EFGH of 16 bricks 
is formed. As D. explains, it is constructed out of the central square of 25 bricks by 
putting 4 poles, one each at the centre of the corner bricks, at E, F, G and H, and 
then joining them. The square EFH forms the nave (nàbh:). 

In the same manner, another square IJKL is formed of 144 bricks, centrally 
placed within ABCD. This is again done out of a square of 169 bricks, each side 
containing 13 bricks. A pole is placed at the centre of each of the four corner bricks, 
I, J, K and L, and these poles are joined. The area between the squares 77K L and 
EFGH is equivalent to the area of 128 (144-16) bricks, half of which, that is, 64, is 
used for making the spokes (ard) and the remaining half (64 bricks) for the empty 
spaces (vedi). 
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The space between the squares ABCD and I7KL, equivalent to 145 (289-144) 
bricks constitutes the felly (nemi). 


Then three squares ABCD, EFGH and I7KL are turned into circles of radii 
OM, OP and ON respectively, according to the method given in rule 2.9. The space 
between the felly and the nave, that is between the circles of radii ON and OP is 
radially divided into 32 equal parts and half of them, in alternate order, is removed. 
In this way, an area equivalent to that of 64 bricks is rejected, and the remaining 
area of the wheel with the nave, spokes and the felly is exactly equal to that of 225 
bricks or 71 sq. pu. 


16.12-16.14. Placement of bricks in the first layer. The felly (nemi) is divided into 64 
equal parts. We have seen that the annular space comprising the spokes and the 
empty spaces was divided into 32 equal parts by radial lines. These are projected 
into the felly, dividing it at first into 32 equal parts, and each part is then equally 
divided by radial lines confined between the outer and the inner circumference. 
Now a concentric circle passing through the middle of these two circumferences of 
the felly is drawn, dividing its space into 128 parts. Note that the area of each part 
lying outside the middle circumference is different from that lying within. 
Accordingly, two types of bricks are required to cover the felly, as D. points out — 
bahyafcatuhsasti | tasdmekam karanam | antataScatuhsasti | tàsamekam karanam | 


Fig. 62. Arrangement of bricks in the Ist layer (after Thibaut). 


Each spoke is divided into 4 parts, thereby involving the use of 64 bricks of four 
different types. Finally the nave is divided into 8 equal parts to make the 
total number of bricks in the first layer 200. Thus seven different types of bricks are 
required to cover the first layer—evam sapta Катапйт | esa prathamah prastàrah | evam 
gatadvayasampattiꝰ |.—D. 
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Fig. 63. Arrangement of bricks in the 2nd layer (after Thibaut). 


16.15-16-20. Placement of bricks in the second layer. The general principle of avoiding 
overlapping of cleavages of bricks in the two layers is to be kept in view. For this 
rcason, a circle shorter by one-fourth ($ OP) is drawn within the nave; its distance 
from the edge is therefore a quarter. In the felly, a concentric circle is drawn so that 
its distance from the inner edge is one-fourth the breadth of the felly (nemimabhyan- 
tarato nemiprama@nacaturthabhage’ tite parikrset —D.) 


The annular space of the felly between this new circle and the outermost one 
is divided into 64 equal parts and filled with bricks of one type. Each of the 16 spokes 
extending from the newly drawn inner circle in the nave upto the newly drawn inner 
circle of the felly is divided into 5 parts and 5 different types of bricks are used. 
The spokes will thus involve the use of 80 bricks. In between spokes, in the region 
of the felly, there are 16 spaces, each of which is divided into two equal parts, and 
32 bricks of another type are used to fill them up (ardndmantardlesu vedipradesasamipe 
петуйт due dve istake | ....tasimekam kara nam | tà dvdtrimfat—D.). Likewise, there 
are 16 spaces in the nave between the spokes and outside the inner circle; 16 bricks 
of another size are used to cover them, The remaining central part of the nave is 
radially divided into 8 parts and 8 bricks of still another type are employed to cover 
them. In this way, the total number of 200 (64 + 80 + 32 + 16 + 8) bricks of 
9 different types are used. With the 7 types used for the first layer, and 9 for the 
second 16 different types of bricks are used to construct the fire-altar in the shape 
of a chariot wheel with spokes. 
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CHAPTER 17 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A PQUARE 
TROUGH 


17.1-17.2. Fire-altars in the form of a trough (dronacit) are of two types, e. g., 
the square shaped and the circular, and both are used. In this chapter, the square 


type is described. 
17.3.-17.5. Measurement and construction. The body ABCD of the trough is a square 
of side 22 purusas or 320 ang. (Fig. 64). The handle (ати) EFCH is fixed at the 


middle of the western side BC of the body. It is a rectangle such that EF = HG = 
70 aig. and FG = EH = 80 айд. Clearly, BE = CH = 120 ang. The area of the 


fire-altar is given by 


2 3202 + 70 x 80 | = 72 sq. £u. 
To 


; O ТТЕ] 
БЕЙ EN 
(|| TTT feta | 
ЕЩЦ 
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F 3437373 G 
Fig. 64. Fire-altar in the form of a square Fig. 65. Fire-altar in the form of 
trough ; also shows placement of bricks square trough; arrangement of 


in the first layer. bricks in the second layer. 


17.6. Type of bricks. The following four types of bricks are used : 


B, — square bricks of side one-sixth pu, sasthi — 20 x 20 sq. ang. 
B, — one-sixth brick longer by half, adhyardha sasthi, 

also called brhati here — 30 x 20 sq. ang. 
B. — half bricks, that is, half of sasthi — 20 x 10 sq. ang. 
B, — square bricks of side one-fourth fu, caturthi — 30 x 30 sq. ang. 
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17.7. Placement of bricks in the first layer. 6 B, bricks are placed on each of BE and 
HC, that is, along line between. the two western corners айа the points where the 
handle meets the body. The remaining space can be filled with 172 B,s,—160 in 
the body and 12 in the handle including part of the body. In this way 12 Bys and 
172 B,s, totalling 184 bricks, can be placed. The deficit of 16 bricks can be met by 
using Bes in place of Bis and Bas. According to Dvdrakandtha, 4 Вз at the end 
of the handle are replaced by 4 Bis and 4 Вз and 12 Bis along BE and CH are 
replaced by 24 Bas. Now we have 4 B,s, 168 B,s and 28 B. (asmin prastare 
catasrah sasthyah | astasastisatamadhyardhàh | astavimsatirardhyah [—D.) 


17.8-17.12. Placement of bricks in the second layer. The method of placement is very 
clearly explained in these sütras and is shown in Fig. 65. After placing 2 B,s, one 
on each of the two eastern corners, 13 B,s can be placed on the eastern side of the 
body. 10 Bas are placed on each of the southern and the northern side. The tail 
contains 9 bricks, — 2 Вуз, 5 Вз and 2 B,s. The remaining space in the body can 
accommodate just 130 Ps. The total number of bricks thus used is as follows: 
B, — 15 ; В, — 137 ; B, — 22 ; total — 174. There is a deficit of 26 bricks, which 
is met by B, bricks. According to Dvarakanatha, after replacement of Bas by Bas, 
the number of bricks of different types stands as follows: B, — 15 ; B, — 124; 
В, — 39 ; and B, — 22 ; total — 200. Clearly 13 Bis are replaced by 39 Bs. 


CHAPTER 18 


THE CONSTRUCTION OF FIRE-ALTARS IN THE FORM OF A 
CIRCULAR TROUGH, AND OF SAMUHYA AND PARICAYYA 
i FIRE-ALTARS 


4 


CIRCULAR TROUGH 


x 

18.1-18.6. The construction of the fire-altar. For purposes of measurements, the sodasi 
square bricks of area ү; sq. pu. or 900 sq. ang. (that is, 30 x 30 sq. ang.) 
are employed. Clearly, 120 Soda bricks equal 43, or 71 sq. pu., the area of the fire- 
altar to be constructed. This area equals 108000 sq. ang. After deducting the aréa 
of 1 sodasi brick of 900 sq. arig., the balance of 107, 100 sq. ang. is converted into а 
square of which the side obtained by taking the square root works out to.327 айо. 
9 tila. Dvarakanatha gives this value as follows: ¿asya mülamaniya navatilasahita- 
saptavimsatyanh gulasahita-satatrayangulapramdnena samacaturasram krtvà. ... | 


The next step is to convert the above-mentioned square into a circle by the 
method given in sätra ВИ. 2.9. and already applied in the case of the fire-altar in 
the form of the chariot wheel. Let ABÇD be the square of side equal to 327 ang. 
9 tila. (Fig. 66). ЕЕСН is the sodési brick placed at the middle of the eastern side 
AD of the square. With O as centre and OM as radius a circle equal in area of the 
square ABCD is drawn, cutting EFGH by the curved line(dhanurvakrá) I7. The 
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part of the sodasi brick ІЕС cut by the circle is transferred to the top of the remain- 
ing portion, as КЕНІ. Now, KIFL, whose area remains the same as that of a sodasi 
brick, represents the handle of the circular trough (also called ostha). 


Fig.66. Construction of the circular dronacit. 


The value of OM, the radius of the circle can be calculated from the formula 
OM = $ (2 + V2), where a = AB = 327 айр. 9 ti. 
Putting 4/2 = 1.414, OM works out to 186 айд. 7 tila. 
Alternatively, if AO = r, 
212 = а? = 107100 sq. ang. 
r = 231 айа. 13 ti. 


I : : ; : 
MN = 40-4 ) = +( 231 ang. 13 ti — 163 ang. 21 s) 
1 


= - (e ang. 26 3 = 22 ang. 20 ti. 
OM = 63 ang. 21 ti. + 22 ang. 20 ti = 186 ang. 7 ti. 


The commentator D. gives the value of OM as 184 айр. 22 ti and that of MN 
as 21 айр. 1 й. (tatra mandalakarane dvavimSatitilasahita-caturasitisataigulo viskambhar- 
dhah | tena mandalakarane visaya upahitasodasimadhye tilasahitaikavimáatyangulapramáne 
mandalam pravartate |) The values given by the commentator are obviously wrong. 


18.7-18.9. Arrangement of bricks in the first layer. A square PQRS as large as possi- 
ble is inscribed within the circle of the fire-altar as constructed above. The side 
PQ is given by 


222 2 х 107100 
2 — 2 = == — 
PQ? = 2r = 


п 
ог РО = 261 ang. 6 ti ( for n = 3.14) 
The commentator's value is 261 ang. 4 ti, which closely agrees with our value. 
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Square bricks are made with side equal to 4& PQ, that is, 21 ang. 26 ti (= үү 
of 261 ang. 6 ti), which is also the value given by the commentator (...... tasya karanyá 
dvádasena sadvimíati tilasahitenaikavimsatyatigulena pramanenestakah kuryát). The inscribed 
square PQRS is filled with 144 such bricks. 6 such bricks are placed in each of the 
four segments in the middle of, and touching, the square; 24 such bricks are placed 
in the segments. The remaining space in each segment is divided into 7 parts 
as shown in Fig. 67 (a), making their number 28. The brick in the centre of the 
segment in between the row of 6 bricks and the circumference of the circle is 30 
ang. broad and is called pradhi madhyamd. With 2 bricks in the handle, as cut by the 
circle already described, the number of bricks in the first layer totals 198. The deficit 
is met by replacing 2 corner bricks within the square by 4 half bricks of the one- 
twelfth type diagonally cut. 
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Fig. 67. Arrangement of brirks in the circular 
dronacit,—(a) first layer; (b) second layer. 


18.10-18.11. Arrangement of bricks in the second layer. In the second layer, the inscribed 

square is turned such that the corners point towards intermediate directions 

Fig. 67(b). The square is filled with 144 one-twelfth bricks as before and 24 similar 

bricks are placed in the segments. The remaining space in each segment is also 

divided into 7 parts as in the first layer, making their number 28. To avoid 

overlapping of edges, the pradhi madhyamá brick is placed in the handle, and the . 
space below is equally divided. The total number aggregates to 198. The deficit is 

met by replacing 2 one-twelfth bricks in the square by 4 half bricks. 


Types of bricks. The sütras do not specifically describe the types of bricks. From 
the descriptions, it is, however, clear that nine types of bricks are used. BI, Ba, Bs, 
B, and B, types are used in each segment; B, and B; in the handle; B, is used in 
the centre of the segment in one layer; and Вуз are used to complete the number 
200. The following particulars of the bricks are based on the commentary (Fig. 68). 
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B, — square brick, ABCD, т of the side of the inscribed square: side = 21 arg. 
26 t. 

B, — corner brick, EFG, in the pradhi : EF = 33 aig. — 12 ti ; EG = 25 ang; 
FG (curved) = 41 айа + 25 ti ; fara = l ang. + 6 ti. 


Fig. 68. Different types of bricks used in the circular dronacit. 

B, — four-sided brick GECH in the pradhi ; GE = 26 ang. EC = 33 ang. — 12 ti ; 
СН = 42 ang. + 8 ti ; HG (curved) = 36 ang. -+ 16 ti ; fara = 30 ti. 

B, — four-sided brick, HDH, in the pradhi : HD = 204 ang. ; JD = 50 айо. + 
10 # ; JI = 31 ang. + 25 ti. ; IH (curved) = 51 ang. + 18 ti ; fara = 1 
ang. -+ 27 ti. 

B, — four-sided brick, /7KL, in the centre of the pradhi, pradhimadhyama ; IF = 
31 ang. + 25 ti ; JK = 30 ang. (commentator wrongly puts it as 32 айа.) ; 
KL = 31 ang. 25 li; LI (curved) = not given; fara = 42 ti = 1 afig.4-8 ti. 

B, — four-sided brick, IVML, used in the western part of the handle, here called 
оа ; ІМ = ML = 9 ang. — 1 ti ; MN = 30 айр. ; LI (curved) = not 
given ; fara — 42 ti. 

B, — four-sided brick, OMNP, used in the eastern part of the ostha ; OM = PN 
= 2] айр. + 1 ti ; MN = 30 ang. ; OP (curved) = not given; fara = 42 fi. 

В, — rectangular brick, QRST, used in the empty space in the pradhi in the 2nd 
layer, after 1 B; is pushed into the ostha, is clearly half of a sodafi brick : 
QR= ST = 30 ang. ; RS = QT = 15 ang. 

B, -— triangular brick, UVW, half of B, diagonally cut; UV = VW = 21 ang. 
+ 26 ti ; UW = (21 ang. + 26 tt) 4/2. The commentator incorrectly gives 
the value of UV = VW as 30 айд. 15 ti. 


THE SAMUHYA AND THE PARICAYYA FIRE-ALTAR. 
18.12-18.15. These sütras deal with samühya and paricdyya fire-altars. These altars 
are circular in shape and constructed in the same manner as the chariot 
wheel without spokes. The samàhya is not covered with bricks, but by loose earth dug 
` out from pits, as stated in the sūtra. | 


The paricdyya is, however, covered with bricks in concentric circles. According 
to Dvarakanatha, 6 equally spaced concentric circles (agniksetre samāntarālāni sanman- 
Фаіат) are drawn. The central circle, the nãbhi, is divided into 8 equal parts. 
Beginning from the nàábhi, the second and the third annular spaces are each divided 
into 16 equal parts ; the fourth annular space is divided into 32 equal parts ; and 
the fifth and the sixth annular spaces are each divided into 64 equal parts. In this 
way, 200 bricks are completed for the first layer. There are six different types of 
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bricks, for the dimensions of radial divisions differ from one annular ring to the other 
(pratimandalam karanabhedah | evam sat karanani). In the other layer, concentric circles 
are drawn in the middle of each annular ring and the inner circle (of the first layer) 
is removed. Here also we have 6 concentric circles but of different radii. The division 
of the nábhi and the succeeding annular rings is the same as before; but the radial 
lines are to be drawn such that these do not coincide with those of the first layer. 
All these are done to avoid the overlapping of edges. Here also 6 different types of 
bricks are used. 


CHAPTER 19 


THE CONSTRUCTION OF FIRE-ALTARS IN THE FORM OF A PYRE 
( $MASANACIT). 


19.1-19.2. The fire-altar in the form of a pyre, as we shall presently see, 
is a trapezium. For its measurements and constructions as also for the bricks, a new 
unit has been introduced. Let ф be this unit. According to rule 19.2, 


1 
p= 15 of the area of the fire-altar 15 * 2. sq. bu. 


= ł sq.pu. 
b = —= bu. = 4/7200 ang. = 84 айа. 28 tila. 
N 


Dvàrakàanàtha explains: agniksetram...pañcadaśadhā vibhajya labdham saptasahasram 


dve Sate cüfgulayah | tasya bhágasya samacaturasrakarani sattilonapaficasityangula (85 ang. 
—6 ti.). 


Fig. 69. (a) Fire- altar in the form of a pyre (smafanacit)—first layer. (b) Method 
of making isosceles and double isosceles triangular bricks. 
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The fire-altar is in the form of a trapezium ABCD, of which the western side 
BC is 2р units (= 170 айа. — 12 tila), the eastern side AD is 3p (= 254 айд. + 16 
tila) and the height, that is, the distance between AD and BC is 6p ( == 509 ang. 
2 Ша) (Fig. 69). For the word trapezium, the word ekato nimaddirghacaturasra is 
used. It means a rectangle of which one side is shorter (than the opposite parallel 
side). The area of the trapezium is given by 


2p x 66 + > x 6p = 1502 = Z> sq. Pu. = Th sq. fu. 


which satisfies the area of the agniksetra. 


First layer. For purposes of making the bricks, a rectangle ABCD is formed 
such that its length AB is 3p and breadth BC is 4p. From the mid-point E of AD, 
join EB, EC. EBC is an isosceles triangle (prauga) of area 2p. 20 such praugas equal 
15%? or 74 sq. ри. and can be accommodated within the fire-altar. To attain the 
number 200, each such isosceles triangle is divided into 10 parts in the manner 
shown in Fig. 69(b). The sides EB, EC and BC are each divided into 4 equal parts 
by marking 3 equidistant points on each side. The points on the sides are joined 
with those on the base as shown, so as to obtain 4 isosceles triangles at the base 
and 6 double isosceles triangles above them. About the formation of such triangles, 
the commentator says: evam vibhakte prthvanikasthah praugākārāścatasra istakah | 
tatastisra ubhayatah praugakrtayah | tato dve | tata eka cubukanta | 


Regarding the placement of 20 isosceles triangles EBC of area 3p?, a line 
EF is drawn in the middle of the body (Fig. 69a). In the eastern half, 11 such triangles 
can be placed, 6 with vertices turned west and 5 with vertices. turned east. In 
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Fig. 70. Types of bricks used Fig.71. Arrangement 
in the second layer of the of bricks in the ma- 
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the western half, 9 such triangles can be accommodated, 5 with vertices turned 
west and 4 with vertices turned east. This represents the.arrangement of bricks in 
which 80 praugas and 120 ubhayata praugas are used. 

19.5-19.7. Bricks and their placement in the second layer. The entire space of the fire-altar 
(agniksetra) can be divided into five large isosceles triangles of base ó and height 
(from vertex to base) 65. Three of them have their vertices turned towards west and 
the vertices of the two in between them are turned towards east. The two isosceles 
triangles, one on the southern side and the other on the northern, which have their 
vertices turned towards west, are bisected by perpendicular lines drawn from the 
vertex to the base (Fig. 71). The agniksetra is thus divided into three portions, (1) 
half isosceles triangle СЮЕ on the southern side, (2) the half isosceles triangle BAF 
on the northern side, and (3) the rectangle BCEF in the middle. Note that, since 
ED and AF are each 4p, EF = BC = 2р. 

'To make the different types of bricks, the half isosceles triangle on either side 
is divided into six parts (Fig. 70). AB, BC and AC are divided into three equal parts 
each by the points, a, b, c, d, e, and f. Join bc, ad, de and соў. The space is thus divided 
into 3 half isosceles triangles Bbc, cdg and асе which constitute the first type of brick 
Bi. Note that Bb = 2р, bc = 8. Through the above division, we get the second type 
B,, the rectangular bricks abeg, Aag f and f2de, of which the sides are 2р and p . The 
third type Ba, called the brhati, is a rectangular brick ABCD (Fig. 70(b)), of which 
AB = 3p and AD = 1р. The fourth type B, is half brhati (Fig. 70(c)), a rectangular 
brick measuring 5/4 by 2/6. 

The arrangement of bricks in the second layer is shown in Fig. 71. 3B,s and 
3 B,s are placed in each of the two half-isosceles parts of the fire-altar. 8 Вз are 
placed on the eastern and the western parts each of the rectangular part of the fire- 
altar, with the longer side turned north-south. (Note that 29/4 = 8). These two 
rows use up š and the remaining vertical distance is (65—7) = 17р. The remaining 
space in the rectangular part of the fire-altar can be divided into 17 horizontal and 
8 vertical rows in which 136 B, bricks can be fitted with their longer sides turned 
east. Thus, the number of bricks used in this way totals as follows : 

B,—6; B4— 6; В, — 136; 54 — 16; total — 164. 

There is still a deficit of 36 bricks. According to the commentator, the deficit can 
be met by replacing 36 В, bricks (9 from each of the 4 corners) by 72 B s. Dvaraka- 
nàtha says: pdarsvayorupahitapraugardhayordvadasestakah | madhyabhütacaturasra (pürva) 
pardntayoh sodasürdhestakah | madhye sattrimSacchatam brhatyah pragáyatàh | evam catuhsasti 
Satamistakak | sattrimíannyüna  bhavanti / íromyamsegu nava nava brhatiscaturasrakria 
uddhriyastàdaíastádaíardhya nidheyh | evam dviSatah prastarah | 

19.9-19.11. These sütras deal with the height of the fire-altars and do not call for 
much comment. 
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CHAPTER 20 


THE CONSTRUCTION OF FIRE-ALTARS IN THE FORM OF A TORTOISE 
(KURMACIT )—FIRST TYPE WITH TWISTED LIMBS 


20.1-20.2. Fire-altars in the form of a tortoise are of two types, (1) the tortoise with 
twisted limbs (vakrágáh) and (2) the tortoise with rounded limbs (parimandalah). 
The construction of the first type is described in this chapter. 


20.3-20.7. The construction of the fire-altar. A square of side 10 prakamas or 300 ang is 
first constructed and the four corners are cut off by 30 айе (that is, an isosceles tri- 
angle of two equal sides, each 30 ang is removed from each corner. ABCDEFGH 
is the shape of the body thus obtained (Fig. 72). Note that AB = CD = EF = 
HG = 604/2 ang. and BC = DE = FG = AH = 180 ang. Four squares, each of 
side 30 ang. are placed side by side in contact with the middle of the eastern side of 
the body AR. Outer halves of the two side squares are diagonally cut off so as to get 
the figure a b c d. Note that ab equals 60 айр. Similar figures are constructed in the 
middle of the other three sides of the body BC, DE and FG. 


E. D 
Bs Be 
Cb) 


Fig. 72. Fire-altar in the form of a tortoise with twisted limbs. 
(a) Lay-out. (b) Brick types. 


The head is constructed by placing a rectangle on ab (ab = 60 айд) 
of which length or height is 75 añg; the two eastern corners are then cut off by 30 
ang each so as to get the shape efadg for the head. 


For each foot, a rectangle 304/2 ang. broad by 604/9 айа long is placed in the 
middle of the cut off corner, say on HG for the south-east corner. Thereupon, the 
eastern corner of this rectangle is cut off by 304/9 añ g so as to obtain Aijk for the shape 


of the foot. Similar constructions are made upon EF, CD and AB to build the 
remaining feet. 
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The distribution of areas in the different parts of the fire-altar is as follows : 


The body (дітап) with the four projected areas: š 
1207 | зоб —2 x 60 x 60 + 12 x 30 x 20 | = e sq. pu. or 104 caturthi. 


The head: РЕ | 75 x 60 — 80 x so | = d sq. Pu. or 4 caturthis. 


3 


The feet: i | 60 x 60 — 30 x 20 | = + . pu or 12 caturthis. 


120 
13 1 3 i 
The total area = (2 + * + + ) sq. pu = 7+ sq. ри. ог 120 caturthis. 


Note that 1 sq. фи = 16 caturthis or 16 sodasis. The caturthi unit is mentioned here 
because the commentator has given the measurements in this unit as follows: dtmani 
catuh Хаіат caturthyah śirasi catasrascaturthyah padesu dvádaía evam vimSasatam caturthyah | 
20.8-20.11. Bricks. The following 6 types of bricks have been prescribed for covering 
the fire-altar :— 


B, — square brick of side 1/4 pu, caturthi ; 30 x 30 sq. ang. 
B, — triangular brick (diagonally cut), half of caturthi, ardhyā ; two sides 30 ang 
each, diagonal side 304/2 ang. 

B, — triangular brick, one fourth of caturthi, pad ; 5 two sides 154/2 añg cach, 
the diagonal side 30 arg. 

B, — four-sided brick of area 1} pādyā ; its sides are 15 ang., 15 ang., 30 ang. and 
154/27 aüg. 

B, — brick formed by joining 2 B, bricks along the longest side, hamsamukhi. 

В, — square brick of area equal to half caturthi ; 154/9 x 15472. sq. ала. 
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Fig. 73. Fire-altar in the form of a tortoise, showing 
arrangement of bricks in the first layer. 
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20.12-20.15. The placement of bricks in the first layer. As per sütras, 1B, is to be placed 
at the tip of the head and below it 2 Вз (Fig. 73). In each foot 5 B,sand 2 В are 
placed as shown in the figure. In the remaining space, Bis are placed wherever the 
corners are cut diagonally and Bis in the rest. Clearly, the number 200 cannot be 
arrived at in this way; so Bis are replaced by B,s as necessary. According to the 
commentary, this can be done in the following way. Excluding the feet, the whole 
space of the fire-altar can be divided into 12 vertical rows, — 6 on the southern side 
of the line passing through the centre of the body and the tip of the head and 6 on 
its northern side. In the first 6 rows from the southernmost one, the arrangement 
is as follows :— 


Ist row: By—2;B,—2; | total — 4 
2nd row : B, —6; B,—2; „ — 8 
3rd row : By — 2; В, — 14; ; „ 16 
4th row : Ву — 3; B, — 14; | „ —17 
Sth row : By — 3 ; В, — 16; „ —19 
6th row : В, — 6 В, — 14; В; — 1 „ — 21 
(B, at the tip is excluded) I total —85 
Likewise, in 6 rows north of the central line; | total —85 
In the feet : B, — 8 ; B, — 20; | total —28 
Total 198 


With B, at the tip of the head, the total comes to 199. So the commentator observes 
that to complete the number and for the sake of symmetry B, at the tip is replaced 
by 2B,s (Sirast sütroklàm caturasrestakamuddhytyantadirghaparéve padestake nidadhyat |). 
The arrangement of bricks is shown in Table 13. 


TABLE 13. Number and types of bricks indifferent parts of the kürmacit fire-altar— 


first layer. 
Brick type 
Parts of the citi |——— vh  , rl ə  T- —ʃ. —2 Total 
B, B, B; B, B; B, 
Head 2 2 2 6* 
Body 42 124 166* 
Feet 8 20 28 
Total 44 124 10 — 2 20 200 


* After explaining the arrangement, as explained above, the commentator mentions 
5 bricks for the head and 167 for the body, which is inconsistent, although it can 
be done by replacing 1 B, by 2 B,s in the body. | 


20.16-20.21. The placement of bricks in the second layer. In the second layer, 1 B, is 
placed at the tip of the head, flanked on each side by 1 B4. Below each B, on either 
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side 2 B,s and 1 Bs are placed as shown in Fig. 74. In each foot, 2 Bis and 3 Bas 
are placed in such a way that half of 1 B, lies in the body to avoid overlapping of 


Fig. 74. Fire-altar in the form of а tortoise, showing 
arrangement of bricks in the second layer. 
edges. In the projected part of the body at the centre of each side, 5 В, аге placed 
at the end followed by 3 Bis, part of which lie in the body. 


As in the first layer, the second can be divided into 13 vertical rows, excluding 
part of each foot (containing 4 bricks) as shown. in the figure. Starting from the 
southernmost row, we have : 


lst row : B,—5;. i | total ^ — 5 


2nd гом : В, —3 ; В, — 2; B,— 4 „ — 9 
ͤõö;rẽ7ẽ6 r ae . š ; ae 20M 
4th row : BI — 9; В, — 4; poc T „ 3 
Sih e — 9; 52 — 2; p „ l 
6th row : B, — 11; B. — 4 В, — 2 f „ —17 
š ° | | i total .—66 

7th (central) row: Bj — 13 ; B, —1; B —1; | „ —15 
The remaining 6 rows on the northern side as in ‘he southern „ —66 
Remaining parts of 4 feet: B, — 4; В, — 8 ; „ —12 
D A tos Total 159 


Thus there is a deficit of 41 bricks (ekacatvdrimsadiindh) . "This deficit is met by replac~ 
ing 40 Bis (5 B18. from éach of the 3rd, 4th, 5th and-6th rows of each of the southern 
and the northern halves of the agniksetra) by 80 B;s. Also 1 В, in the head is replaced 
by 2 Bis. Dvarakanatha says: trtiyádisu catasrsu райса pañca caturthiruddhrtyam: catvari- 
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mSadardhya daksinottarasavifesa upadheyüh | evamuttarasminparsve viparitasavisesah | firas- 
yekam caturthimuddhrtya dve ardhye upadheye | The final arrangement of bricks in 
different parts of the fire-altar is shown in Table 14. 


TABLE 14, Number and types of bricks in different parts of the fire-altar—2nd tayer. 


Brick Type 
Parts of the citi Total 
B, B, B, B, B, B, 
Head, including 
part of body. 1 2 4 4 1 — 12 
Body, excluding 
portions 
accounted for in 
head and feet. 49 88 31 — — — 168 
Feet, including 
part of body. 8 12 — = — == 20 
Total 58 102 35 4 1 = 200 


CHAPTER 21 


THE CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A 
TORTOISE—SECOND TYPE WITH ROUNDED LIMBS. 


21.2-21-4. The construction. Here the method of construction is the same as 
that already described in the case of the circular trough (chapter 18). We have seen 
that 120 sodafi bricks equal 74 sq. pu. 5 sodasi bricks are taken out and the area of 
the remaining 115 sedasis (103500 sq. ang.) is turned into a square of side 321 ала. 
24 ti (the commentator's value is 321 arg. 25 ti). This square is transformed into а 
circle of the same area as рег Bel. 2.9. In this act of circling the square, each of the 
5 sodafi bricks is cut by the circle and the western portion transferred to the eastern 
side. In this way, each of the 5 sodafi bricks is rounded off, one of them forms the 
head and the remaining 4 are attached to the circle in the 4 intermediate directions 
(Fig. 75). 


The next step is to draw within the circle a square of the maximum possible 
area. The side of the inscribed square, as we have calculated, works out to 256 айр. 
25 ti. 


21.5-21.9. The side of the inscribed square, 256 айр. 25 ti is divided into 12 equal 
parts, and squared bricks are formed with side equal to each such part, that is, 
21 ang. 13 й which agrees with the value of the commentator ('trayodafatilasahitaika- 
vimsatyangulenestakah). But the commentator's value of 255 айр. 19 ti for the side of 
the inscribed square is inaccurate inasmuch as it leads to 21 ang. and 10 fl as the 
side of the square brick and not 21 arig. 13 ti as mentioned. 


APASTAMBA-SULBASÜTRA 
CHAPTER 1 


CONSTRUCTION OF SQUARE, THE THEOREM OF SQUARE ON THE 
DIAGONAL AND THE VALUE OF 4/5 


Apastamba summarized the knowledge of geometry and related problems 
in the first three chapters. The first chapter deals with various methods of construc- 
'tion of square, the theorem of square on the diagonal of a square and rectangle, and 
the calculation of the value of V2. 


1.2-1.3. Construction of a square. Two methods of construction of a square are 
discussed here. These rules are essentially the same as those of Baudhayana (Bl. 
1.8 and 1.5). 


1.4-1.5. Theorem of square on the diagonal. The rule says, AB? + BC? = AC?, where 
AB and BC are the sides of a rectangle ABCD. We have discussed this sütra in 
detail under Bel. 1.12 and 1.13. Only the last line of Asl. 1.4, which contains the 
term ¿ābhirjñeyābhi requires to be explained. According to Bürka, the construction 
(found in Asl. 1.2 and 1.3) has been taught by means of (the application of) these 
(aksnayarajju, parsvamani and tiryañmani of a rectangle), of course, by means of such 
as are recognizable (ie. which can be expressed in recognizable numbers). уйй 
means ‘to know’. Various terms like jAdtumsakti, iti vijidyate, tabhirjieyabhi have been 
used by the sulbakaras. 1 8 to Datta b, these can be interpreted as known 
from the ancient scriptures”. 


The sūtra Ай. 2.5, undoubtedly a special case of Asl. 2.4, defines the diagonal 
of a square a as dvikaráni or V2 a. This has been discussed in Bel. 1.9-1.11. 


1.6. Value of VZ. Extactly the same sütra of Baudhayana for the value of 4/ 2 is 
given here by Apastamba. This has been discussed under Bel. 2.12. 


1.7. Construction of a square. This sütra describes 
another method of construction of a square, not 
given by Baudhayana. In Fig. 1, XY represents 
the given cord. 7, U,V are marks at the middle 
of the cord XY, and of XT and TY respectively. 
EF is the east-west line. E, M, O, .N, F are poles 
corresponding to X, U, T, V and Y. K represents 
the sign corresponding to T when the cord XT 
is stretched after the ends X and 7 are fixed at 
M and N. The mark & corresponding to T is 


< < ч с х 


а Ail, 56, 329. 
b Datta (2), 128—133. 
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As in the dronacit, there are four segments. 6 one-twelfth bricks are placed in 
the middle of the segment in contact with the inscribed square and the remaining 
space is divided into 7 parts as shown in the Fig. 75. The breadth of the brick in the 
centre of the segment (pradhi-madhyama) in between the square bricks and the 
circumference must be 1 prakrama or 30 ang. as in the dronacit. 
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(a) (b) 


Fig. 75. Arrangement of bricks in the circular kürmacit,— 
(a) Ist layer; (b) 2nd layer. 


In the first layer, there are 144 square bricks inside the inscribed square, 24 
square bricks in the segments and 28 bricks of different types in the remaining space 
of the pradhi. This makes 196 bricks. Now the pradhi-madhyama is pushed into the 
head and the vacant space thus created is filled with 2 bricks. The four feet are filled 
with 8 bricks of two types obtained in the process of cutting the sodafi square bricks 
by the circle of the body as referred to before. The total now becomes 206, that is, 
6 bricks in excess of the required number of 200. This is adjusted by replacing 18 
square bricks by 12 13 square bricks. (astédasa caturafra uddhrtya dvadafadhyardhegtaká 
upadadhyát ). 


In the second layer, the inscribed square is turned so that its four corners now 
point towards east, south, west and north. The placing of the bricks is the same as 
in the first Jayer with the difference that the placement of bricks in the feet is as in 
the case of the head of the first layer and that in the head as in the feet of the first 
layer. The adjustment is made as beforc. 


The remaining sütras 21.10-21.13 do not call for much comment. 
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obtained when both ties at X and T of the cord are fixed at M and stretched 
over K. The south-east corner point D is obtained when ties at X and Y are fixed 
at E and Š respectively and stretched by the middle mark T. 


Similarly, the other corner points 4, B, C are obtained. Hence ABCD is the 
required square. eos 


CHAPTER 2 
CONSTRUCTION OF SQUARE, SURD, À SQUARE FROM À COMBINA- 
TION AND DIFFERENCE OF TWO SQUARES, AND TRANSFORMATION 
‚ OF A RECTANGLE INTO A SQUARE 


This chapter mainly deals with the methods of construction and transformation 
of коны figures like square and re an dealt by Baudhäyana. 


2.1. Construction of a square. Apatania des: 


cribes here an interesting method of cors- 2 
truction of a square. In Fig. 2, EW represents 
the east-west line, 2a; XU the given cord, 
a; XV the savisesa of a, 4/2a; and VY the 


half cord, а. 


The cord XY is prepared for its use in 
the construction of the square. 


The knots at X and Y are tied at О and B w B 
E respectively and the cord is stretched by : 
the mark V, which gives the south-east Fig. 2 
corner D. Then the knot at E is taken off and fixed at W. The cord is likewise 
stretched by the mark V, which fixes the south-western corner C. The process is 
repeated in the north-eastern and the north-western side. ABCD is the required 
construction of the square. 


2.2-2.3. Surd. Dvikarani means V? a, where ais the measure; likewise trkarani is МЗ a, 


and іғйуакататі = Va © For details vide our discussion under Ві. 1.9-1.11. 


2.4-2.6. Apastamba's methods for making a square out of a combination or differ- 
ence of two squares are exactly the same as those of Baudhayana, discussed in Bel. 
2.1-2.2. The Su Asl. 2.6 is an application of the combination of two squares, for 
instance a? + За? = 402, where a is the measure or producer of the square. 


2.7. The same method of transformation of a rectangle into a square as given by 
Baudhayana in his Bs. 2.5 is discussed. 
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CHAPTER 3 


TRANSFORMATION OF A SQUARE INTO A RECTANGLE AND A 
CIRCLE, OF A CIRCLE INTO A SQUARE, AND CONSTRUCTION 
AS WELL AS ENLARGEMENT OF SQUARES OF DIFFERENT 
MEASURES FOR SURFACE MEASUREMENTS 


The chapter deals with the transformation of squares into rectangles and circles, 
and of circles into squares. The methods given are the same as those by 
Baudhayana. Moreover, Apastamba has given an idea of surface measures and 
methods of enlargement or construction of different squares. 


3.1-3.2. Square into a rectangle and circle. The sūtra А4. 3.1 describes the method of 
transformation of a square into a rectangle. This has been discussed in detail under 
Bel. 2.3-2.4. The methods of transformation from square into a circle given in 
АЯ. 3.2 and ВЯ. 2.9 are exactly the same; for discussion, vide Bel. 9.9. 


3.3. Circle into a square. This is the same as that of Bel. 2.10-2.11 (second method). 


3.4-3.10. Squares of different measures and enlargement of areas. One unit in length 
produces one square unit area; two units produce four square areas, and three units 
nine square areas, and so on. Pramánamütrena dandena pramünamátram ksetram vidhi- 
yate | duoipramáünena dandena catvāri pramánaksetráni bhavanti (Sundararaja)* . The 
sūtra АЯ. 3.7 explains that if ABCD be a square of p units, it produces p? unit squares. 
If ABCD be a rectangle whose length AB has p units and breadth BC q units, then 
ABCD contains pg unit square areas (Fig. 3). According to Kapardi® : yavatpramàna 
yavadayama rajjuh tüvato vargánkaroti pankti karoti | yàvat samkhyà yuktam pramũ nam 
tavat samkhyayuktah panktih karoti | paficamánam paficasamkhyà yuktanvargan karoti | This 
has been beautifully explained by Karavinda as followse : dviframdnaparsvamanikam- 
ekapramanatiryahmaniyakam dvidha’ pacchidya dve upalabhyete | dvibramána parsoamanikam 
tripramana tiryatmanikam prak dvidhodak tridha’ pacchidya sadupalabhyante | This result 


H Kc 
FENERE \ C 
л 
t 
v 
i a 
А ——— p units — — B A B E 
Fig. 3 Fig. 4 


was also known to Baudhayana who used the same method of division of square by 
parallel lines in connection with the construction of square garhapatya (Bil. 7.4-7.8). 


a АА. Mysore 73, 55, 57. 
b Д7. Mysore 73, 57. 
c As., Mysore 73, 58 


COMMENTARY 237 


Depending on the same analogy, sitras 441. 3.8. and 3.10 explain that (14 a)? 
= 2} æ, and (21 a)? = 61 а, (4a)? = 142, (4a)? = 1a? ° 


The method of enlargement of a square of side a by an increment of length x 
is obtained by (a + x)? = a? + 2ax + x2, where ABCD is a square of side AB = a, 
and BE = DH = increment x (Fig. 4). For obtaining (a + x)?, two rectangles 
of area ax are joined at two sides of the original square and a small square of side 
x is added at the corner. This formula is given by Euclid II.4. 


CHAPTER 4 


RELATIVE POSITIONS AND DISTANCES OF GARHAPATYA, 
AHAVANIYA AND DAKSINAGNI AND CONSTRUCTION 
OF DARSIKYA VEDI 


4.1-4.4. Apastamba has assigned here the relative places of gárhapatya, áhavaniya and 
daksinagni. Baudhayana’s second method is given by Apastamba. For detail, vide 
Bil. 3.1 - 3.5. - 


4.5-4.6. Ápastamba has followed Baudhāyana’s method of construction of 
darsikya vedi (vide Bel. 3.6-3.8). The only difference is that Baudhayana used an 
isosceles trapezium whereas Ápastamba took a rectangle. 


CHAPTERS 5 AND 6 


THE METHOD OF ONE CORD (EKARATJUVIDHI) AND TWO CORDS 
(DVIRAJJUVIDHI) AND THEIR USE IN THE CONSTRUCTION OF 
CERTAIN ALTARS 


5.1-5.2. Construction of mahavedi by опе cord (ekarajjuvidhi). Apastamba has described 
here a method for the construction of the mahdvedi (or saumiki vedi) with one cord 
(ekarajjuvidhi)* . It is an isosceles trapezium, having face 24 prakramas, base 30 pra- 
kramas and height 36 prakramas,. 


Let XS be the original cord, a, measuring 36 prakramas; and SY extra cord, 
2 measuring 18 frakramas. 
U and V are marks on the cord such that, 


— 12 prakramas, 


a Bag, 111—19. 
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D 


Co 


Y 


@ 0.49. | 
Fig. 5. . (a) сога, (b) right-angled triangle made by cord XY, (c) mahdvedi. 


The cord makes a right-angled triangle ATB. The right-angled triangle has been 
used for the construction of the isosceles trapezium ABCD where A: ХҮ, EFC, 


Here ABCD is the mahdvedi (Fig. 5(с)). 


5.3-5.5. Method of two cords (dvirajjuvidhi). These rules deal with the construction of 
an isosceles trapezium with the help of two pieces of cords marked for the construc- 
tion of right-angled triangles. Here three sets of two-cord relations are given: 


` First set : From relation 32 + 4? = 52, the other relations obtained are: 
(i) (3 + 3.3)2 + (4 + 3.4)? = (5 + 3.5) 
i.e. 12? + 16? = 202. 
(ü) (3 + 4.3)? (4 + 4.4)? = (5 + 4,5)? 
i.e. 15? + 202 = 252. f 
Second set : The relations are : 
(1) 52 4- 122 = 13? 
(ii) (5 + 2.5)? + (12 + 2.12)? = (13 + 2.13)? 
or 15? + 36? == 392, 
Third set : The relations used are : 
() 82 - 15% 172 
(ü) 122 + 352 = 372 
5.7 : Area of mahávedi. The mahdvedi covers an area of 972 sq. padas. The rule gives 


hints how to calculate the area by proper transformation. The method is described 
here. The isosceles trapezium ABCD denoting mahávedi has face, 24, base 30, and 
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height 36 padas. For measuring the area, the portion DCL is cut off and placed in 
the northern side after inverting it and its new position becofnes AKB (Fig. 6 ). 


Now the area ABCD = area KBLD ' KA E 
= EF x BL 

= 36 x 27 

ME E = 972 square padas. 

(BL = 4 (AD + BC)] 


А 


It is to be remembered іп this connection that the 
area of the rectangle was already known to Ápastamba 
(АЧ. 3.6 and 3.7). The units of mahàvedi are given in 
prakramas and sometimes іп padas. padas are sometimes 
calculated in terms of prakramas (vide ВЯ. 4.12 - 4.14), 
though both of them are relative units (vide also 44.6.2). Fig. 6 


Oss ын Se s=: 


F LC 


5.8-5.9. Sautrámaniki vedi. The sautrámaniki vedi is in the form of an isosceles trape- 
zium having f: 24 or 84/3 a ог 104/3. and altitude m ог 124/3, 
| f g lace V3 3, base \ and altitude 773 > 
and has an area 324 sq. padas. For detail, vide Bel. 3.12. 


6.1. Afvamedha vedi. Apastamba has given hints to the construction of similar 
isosceles trapezium of area 1944 sq. padas for the asvamedha vedi. Its area equals 
36V2 x 4 (24 V2 + 30V2) or 1944 sq. padas: This is double of the size ofthe 
mahávedi. Hence, for an isosceles trapezium of n times the size of the mahávedi, n being 
an integer or a fraction, only the unit of measurement of the latter should be 
replaced by Ул times the side of the mahávedi. 


6.2. The unit of prakrama has been discussed (Bel. 4.12-1.14) and АЯ. 5.7). Four 
officiating priests are usually required for the sacrifice, namely, adhvaryu, hotr, 
brahmana and the dgnidhriya. The adhvaryu should sweep the ground of altars 
three times and trace out the drawing with the help of the wooden sword. 


6.3-6.4. Nirudapasubandha vedi by one cord. The construction of the nirudapasubandha 


vedi is done according to ekarajju measure- taught in А4. 5.1 and 5.2. Here the 
relation, 


5 * 13 > 
2 == ү = 
a? 4. (5 а ) (3 3 ,fora 188, . 


ie. (188)? + (784)? = (2035)? 
has been used for the construction of isosceles trapezium, whose face in 86 afig., 
base 104 ang. and altitude 188 айа. 


The construction of another isosceles trapezium having face 3 aratnis, base 4 
aratnis, and altitude 6 aratnis, has been obtained by the method of one-cord (ekarajju- 
vidhi). Here the following relation is used : 


a- SrautakoSa, I, 213—14. 
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1 2 1 2 
ses ( 22 Y (T) 


6.7-6.8. Paitrki vedi and uttara vedi. For the construction of the paitrki and uttara vedi, 
the method of one-cord (ekarajjuvidhi) has been used. According to Apastamba, 
the faitrki vedi is a square of 5 aratnis, whereas the uttara vedi is a square of 10 padas. 
Hence the relation 2 


5 2 13 2 
2 Las = — — == 
(I) EDET 5 and a = 10 


has been used. Specifically, 


Il Y 5 Y° 
52 + ( 235) = ( x) for paitrki vedi | 
1 y 5 \ 
and, (10)? + (++) = ( 105. [ for uttara vedi ] 


For further discussion on paitrkī vedi, vide Bel. 3.11. 


6.9-6.11. Units of measure. The units like yuga, pada, tamya, aratni and others are 
relative measures (vide ВЯ. 1.3). 


CHAPTER 7 


CONSTRUCTION OF SADAS, UPARAVAS, GARHAPATYA, DHISNYA 
AND AGNIDHRIYA 


7.1-7.2. Sada and uparava. For the construction of rectangular sada altar of length 
27 arainis and breadth 9 aratnis, the method of one-cord (ckarajjuvidhi) for a = 27 
has been used, with the help of the following relation: 

27: + (114)? = (294)? 
The sada is also a rectangle of length 18 aratnis and breadth 10 prakramas (Bsl. 4.1 ff) 
where relation, 18? + (73)? = (194), holds good. For uparavas, vide Bel. 4.1.-4.2. 


7.3-7.6. Garhapatya vedi. Apastamba has considered the construction of both square 
and circular gárhapatya vedi and given methods agreeing with those of Baudhayana. 
For details, vide Bel. 7.4-7.8. 


7.7-7.8. Dhisnya and agnidhriya. Details on dhisnya and dgnidhriya agree with those 
given in Bel. 7.9. 


CHAPTERS 8 AND 9 


CHARACTERISTICS OF AGNI, GENERAL LAY-OUT AND CONSTRUC- 
TION OF CATURASRASYENACIT, ENLARGEMENT OF UNITS, HEIGHT 
OF VEDIS AND BRICKS 


8.1-8.5. The characteristics of agni have been discussed under Bel. 5.7-7.3. The general 
lay-out of the caturasrasyenacit is given in Asl. 8.2; the ¿tma that is, the body of the 
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fire-altar measures four sq. purusas, either wing and tail is each of one sq. purusa, 
together with an increment of 24 ang. in length for the wings and 12 ang. for the 
tail. This has already been discussed in ВЯ. 8.10. For the construction of a fire-altar 
of 81 or more sq. burusas, Apastamba has followed the same rule as given by 
Baudhayana (vide Bel. 5.1-5.6) for proportionate increment of square furujas from 
the agni of 71 sq. purusas. 


9.1-9.5. Construction of square. Here two methods of drawing a square required for 
the construction of the body (dima) of caturafrafyenacit are described. The first method 
is explained in Fig. 7. 


° | XV Ф 
B F H F K 
Fig. 7 Fig. 8 


А, B — holes at the end of a bamboo rod taken equal to the height of 
a sacrificer with uplifted arms; 
C — another hole at the middle of AB; 
EF — the east-west line, AB ; 
O — the pole corresponding to the hole C of AB ; 
FG, EH— arcs drawn by the end В when А is fixed once at E and then at F 
respectively ; 
P — the point of intersection of the arcs FG and EH ; 
K — the point reached by the hole B when А is fixed at O and AB is laid 
over OP ; 
G, H — points fixed by А and B when C is fixed at K. 
Hence EFGH is the required construction of the square. 


The second method is explained in Fig. 8. 
FS — the bamboo rod which is qual to 4/2 a (dvikarani of the square), where 
a equals one furusa ; 
ES — the bamboo rod of length one purusa is stretched along the east side ; 
S — the common point denoting amsa, which is one of the corner points 
of the figure. 
Similarly the ош point K is fixed. EFKS is the required construction. 
Four such squares each of 1 sq. purusa form the body (айтай) of the caturafrasyenacit. 
How any increment to the area of more than 7 fold agni is to be effected 
has already been discussed in В. 5.1-5.6. 


9.6. Bricks of caturasrafyenacit. Five kinds of bricks used for the caturafrasyenacit are 
described as follows : 
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paficami, square bricks of side one-fifth of a purusa, 24 ang. х 24 ang. ;- 

.adhyardhà, rectangular brick, 36 ang. x 24 ang. ; 

ardhyà, a rectangular half of pañcami, 24 ang. x 12 aig. ; 

caturbhagiyà, a square brick one fourth of райсаті, 12 айд. x 12 айа. 

Baficadaíabhágiyà, a square brick of side one-fifteenth of a purusa 8 айа. x 8 ang. 

The heights of bricks in most cases are the same with the exception of the nëka- 
sada and pafcacodà bricks, which have the height of the normal bricks used for 
altar construction. The paficacoda and nàkasada bricks are usually used at the top 
(vide ВЯ. 5.7-7.3). | | | | 


CHAPTER 10 
CONSTRUCTION OF A RECTILINEAR SYENACIT 
10.1-10.3. The method of arranging bricks of size one-fifth of a purusa and those 
derived from them in a rectilinear fyenacit is described in this chapter. The first three 


sütras indicate the procedure for the first layer. The bricks to be used and already 
described in 9.6 are : 


B, — one-fifth (of a purusa), baficamabhàgiya, paficami— 24 x 24 ang? 
В, — one-fifth with half, adhyardhà-paficami — 36 x24 „ 
В» — half of one-fifth, ardhà of райсаті —24 x 12 ,, 
В, — quarter of one-fifth, pradesa — 12x12 , 
B, — one-fifteenth, paficadasabhagiya, one-ninth of paücami — 8 x 8 „ 


lat 31313 13 14) 


(a) 


(5) 


Fig.9(a) Arrangement of bricks in the first layer of a caturafrafyenacit, in which 
northern wing is not fully drawn, numbers indicating suffixes used after 
brick-types; 


(b) alternative arrangement in the tail in which the frádefaksetra is shown 
nearest to the body. 
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The arrangement of bricks is shown in Fig. 9 The adhyardá-paficami (Ba) bricks 
at each juncture of the wing with the body are placed such that 24 añgulas lie within 
the body and 12 алашаз in the wing, as explained by the commentators (atmanama- 
ratnind prüdetena paksamityarthah—-Karavinda). In the tail, the B, bricks on each side 
may start from the upper end at the junction with the body, leaving 12 argulas 
( prádefaksetra) at the end, as it appears from Sundararaja, or from the western end 
of the tail leaving the prádefaksetra adjacent to the body, as is preferred by Karavinda. 
Both Sundararaja and Karavinda place 2 B, bricks at each end of the pradeSaksetra 
and 4 B,s in the middle (Fig. 9(а)). Kapardi places 2 B,s in the middle flanked 
on each side by 3 B,s (Fig. 9(b)). In the former arrangement, the number of bricks 
total 166, and in the latter 168, as detailed in Table I. 


Table 1. Bricks in different parts of the citi—first layer; figures within parenthesis 
ie are according to Карата. | 


Brick types 
Parts of the citi J= Total 
B 1 B 2 B, B 4 


Body, including bricks 


at the junctures | 60 30 90 (90) 
Wings 40 10 50 (50) 
Tail | 10 10 4(2) 2(6)| 26 (28) 

Total | 110 50 4(2) 2(6)| 166 (168) 


For 166 bricks, the deficit is 34. Sundararaja proposes to replace 4 Bis from the 
middle of the body by 36 Bss and again 2 B,s from the end of the tail by 4 Bs. 


10.4-10.6. In describing the arrangement of bricks in the second layer in these 
sütras, care is taken that the edges of bricks in the two layers do not meet. This is 
achieved by placing 10 B, bricks turned towards north or south along the southern 
and the northern side of the body and interchanging the arrangement of bricks 
between the tail and the wing. Thus B, bricks placed at the juncture between the 
wing and the body in the first layer are now placed at that between the tail and 
the body, with 1 aratni or 24 айвиіаѕ lying within the tail and 12 añgulas within the 
body. (tasámardhestakámatrányátmani bhavanti|pucche’ratnimatrani/Sundararaja.). Since 
12 angulas of these bricks project into the body, these are covered, according to the 
commentators, by 5 B,s to enable the filling up of the remaining space with Bis. 
In the first layer, 5 Bꝛs lined each side of the tail. This arrangement is to be followed 
in the case of the wings for the second layer with the modification that on each 
side of the wing the number of B,s should now be 6 because of the extension of the 
wing by one aratni. The different types of bricks arranged in the above manner total 
163, as mentioned by Karavinda and in Fig. 10 and Table 2. 
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Fig. 10. Arrangement of bricks in the second layer of a caturasra syenacit. 


Table 2. Bricks in different parts of the citi, second layer. 


Brick types 


Parts of cit —| "Total 
B, B, B, 

Body, including bricks 

at the juncture 65 20 5 90 

Wings 24 24 48 

Tail 15 10 25 

Total | 104 — 54 5 163 


Now, 37 bricks are still required to make the number 200. According to Kara- 
vinda, 4 B,s, one each from the body, the wings and the tail, are replaced by 36 
Bzs; 5 Bis in the middle of the easternmost row in the body are replaced by 10 Bas. 
(atra paksayorátmani pucche catasrah paticamabhagiyd uddhrtya sattrimíatam paficadasabhéa- 
giyà upadadhyat[atmani pürvasyàm ritydm madhye paticoddhrtya dafürdhestaká udicirupada- 
dhyüdevam dviSatah prastarah[) 

The first and the second layers are then repeated alternately up to as many 
layers as desired. 
10.7-10.10. These sétras do not call for much explanation. purisa is loose earth 
moistened with water,—Jjaládrà mrt purisam (Karavinda) and is applied for purposes 
of bonding, for filling up crevices etc. 


CHAPTER 11 
CONSTRUCTION OF A RECTILINEAR SYENACIT WITH SQUARE 
BRICKS 


11.1-11.4. In this chapter, another method of constructing a rectilinear fyenacit is 
described, in which only square bricks are employed. These bricks are : 


B, — one-fourth (of a purusa), caturbhàügiya, атика — 30 x 30 ang? 
В, — one-fifth, paficamabhàgiya, aratni — 24 x 24 „ 
В, — one-sixth, ürvasthi, sadbhagiya — 20 x 20 „ 
B, — quarter of one-fourth, agukapádà, caturbhágiyapaádà — 15 x 15 „ 


B, — quarter of one-fifth, pañcamabhagiyapada — 12 x12 ,, 
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anuka means one-fourth of a purusa, i.e. 30 angulas; aratni has already been explained; 
ürvasthi stands for one-sixth of a purusa, i.e. 20 arigulas (purusasya sastho bhaga iirvasthi- 
Karavinda). pada is a quarter; by using it with bricks of size one-fourth, one-fifth 
etc. of a purusa, their quarter bricks are indicated. 


11.5-11.8. The plan of placing bricks in the first layer is shown in Fig. 11. 
The number of bricks used in different parts of the fire-altar, as per explanations of 
the commentators, are shown in Table 3. 


12 mee 


Fig. 11. Arrangement of square bricks in the first layer of a caturasra $yenacit; 
bricks in the tail in (a) due to Kapardisvàmi, in (b) due to Karavinda and 
in (c) due to Sundararaja. 


The direction for the placement of 8 B, bricks on each of the two ends of the wings 
and at their junctions with the body is clear. About the four corners of the body, 
the commentators explain that 4 B,s should be placed at each along west-east or 
east-west. At the junctures, these bricks lie 6 añgulas within the body, leaving a 
rectangular space 228 x 120 айа? in the body (sandhdntardla) to be filled by B, 
bricks and their quarters, Bs. Clearly, there can be only 9 rows of 5 B, bricks each, 


Table 3. Bricks in different parts of the citi, first layer; following Kapardisvami, 
Karavindasvami and Sundarardja 


Parts of the Kapardisvami Karavindasvami Sundararaja 
citi 22 ks rT EMEN 
Brick type Total] Brick type Total] Brick type Total 


B, B, B, B; B, B, B, B, B, B, B, B; 
Body 28 45 16 10 99 | 28451610 99 |28 45 16 10 99 
Wings, includ- 
ing brick at 
junctions 32 32 64 |32 32 64 | 32 32 64 
Tail 8 13 8 29 |815 23 | 16 10 26 


Total 68 58 48 18 192 68 60 48 10 186 76 45 48 20 189 
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leaving a rectangular strip which can be fitted by 10 B; bricks only. According to 
Kapardi and Karavinda, the В, row is to be so placed that there are 25 B,s south 
of it and 20 Bs north of it (as shown in Fig. II). (ædsam daksinatah paficavimSatih 
paticamabhagiyah | uttarato vimsatih |). Sundararaja prescribes the opposite, saying 
that the other arrangement is also permissible. The remaining space in each wing 
can be filled by 16 Bis and that in the body by 28 Bis. 

As regards the tail the direction in the sütra being insufficient, the 
commentators have suggested different arrangements. Kapardi places 4 B;s on each 
side at the western corner of the tail, 13 B,s in between and above and 8 Bis in the 
remaining eastern part of the tail (Fig. 11 (a)). Karavinda divides the tail in two 
parts filling the western part by 15 B,s and the eastern by 8 B,s (Fig. 11(b)). 
Sundararaja takes prddefa to mean fpràdeífaksetra, which can be filled by 10 B;s 
(pucchagre yatpravrddham pradesaksetram tadupadadhyát sámarthyáddafabhih pradesah]) ; 
the remaining space is filled by 16 B,s. The last one appears to be straightforward. 

To complete the number 200, Sundararaja’s arrangement shows a deficit of 
11 bricks. From the western half of the tail 2 В; (one from each side) are replaced 
by 8 B,s; in the eastern half, 4 B,s in the middle are substituted by 9 Bs. 
Karavinda’s deficit of 14 bricks is met in the following way: 1 B, in the 
body immediately above the fifth row of bricks (in the sandhdntarala) is replaced 
by 9 quarter B, bricks (that is, 10 x 10 ang); 2 Bis, one each from the western 
corners of the tail, are replaced by 8 B;s. Kapardi’s deficit of 8 bricks can be met 
by replacing 1 B, by 9 quarter Bes, as in the case of Karavinda.. 


11.9-11.11. In the arrangement of bricks in the second layer, 5 B, bricks are placed 
at the juncture between the tail and the body, half of them lying on either side. 
14 B,s are placed around the aforesaid bricks, 10 east of them and 2 on each side. 
The remaining space in the body can be filled with 94 bricks, thus accounting for 
113 bricks in the body with the junction, of which B,s are 99 and Вз аге 14. In 
each wing 30 B,s are placed, so that there are 60 bricks in the two wings. In the 
tail, following Karavinda, 9 B, bricks are placed in the upper half immediately 
after the junction bricks, in three rows,—two on the sides and one in the middle.. 


p—-------- 


Fig. 12. Arrangement of square bricks in the second layer; total number of 
200 bricks is shown after adjustments. 
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‘The remaining space is filled with 12 Bis. In Sundararája's scheme, the arrange- 
ment 1s reversed, (he B; rows appearing in the lower part ef the tail. 


Table 4. Bricks in different parts of the cili, second layer 


| Brick types 
Parts of the citi — n T Total 
" 1 B, B: В, B; 


Body, including : 
juncture 16 69 34 119 


Wings 60 60 
Tail 12 9 21 
Total | 98 199 9 34 200 


In this way 194 bricks are accounted for. То complete the number of 200 bricks, 
the following adjustments are proposed. by the commentators. There are 10 rows, 
south-north, in the body, including bricks at the juncture. 10 B,s in each of the 
2nd and the 9th row are replaced by 8 Bis each and 10 B,s in the 6th by 20 Bis. 
with a gain of 6 bricks to make up the deficit. The arrangement of bricks with these 
adjustments is shown in Fig. 12 and their distribution over various parts in 
Table 4. : 


CHAPTER 12 
FIRE-ALTARS OF AREAS ONE-FOLD AND UPWARDS, AND FIRE- 


ALTARS IN THE FORM OF ISOSCELES TRIANGLE, RHOMBUS AND 
CHARIOT WHEEL 


12.1. The side of an orie-fold fire-altar of area 1 sq. pu. is 120 ang; that of a six-fold 


fire-altar is 293 айо 31 tilas. Baudhàyana (Bfl. 5.8-5.15) has discussed the question 
of fire-altars smaller than 7} sq. u. Here it is maintained that по fire-altar smaller 
than the severi-fold should be used, although some teachers uphold the legitimacy 
of fire-altars from 13 to 6$ sq. pu. Such smaller fire-altars may be constructed but 
then only in the form of praugas, rathacakras etc. 


12.3. The -kdmyas (desires) are different forms of the seven-fold fire-altar. Gunas 
(qualities) are six in number (Karavinda). For gunavikdra see Afr. 14.1, I). 


THE FIRE-ALTAR IN THE FORM OF AN IsoscELES TRIANGLE (PRAUGACITI "m 


12.4-12.6. The fire-altars in the form of isosceles triangles (prauga) are discussed 
in these sütras. The prauga has been likened to the fore part of a cart ( sakata-mukha). 
The method of transforming a square (or a rectangle) into an isosceles triangle has 
been discussed by Baudhayana (Bel. 1.7). The construction of a-fire-altar in the 
form of an isosceles triangle and the various types of bricks employed are 
fully discussed in Bel. 14.1-14.8. Baudhayana advises the use of rectangular brhati 
bricks and their triangular halves and quarters by cutting the #rhatis diagonally. 
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Apastamba advises the use of isosceles triangular bricks of different sizes, as 
explained by his commentators. Since the isosceles triangle ABC formed out of the 


square EBCD is 15 sq. pu. we have (Fig. (13 (a)): 
ВС = AF = 4/15 pu = 190 V15 ang = 464 ang 22 ti (approx.) 
AB = 300 4/3 ang = 519 айа 21 ti. ( = 4 pu. 39 ang. 21 ti, Karavinda) 


Е А 0 
(a) 
8 F C 
a 
b f c 
(c) 


Fig. 13 (a). An isosceles triangle from a square. (b) dvādaśī bricks and their sub- 
divisions. (c) trayodasi bricks and their subdivisions. 


The one-twelfth brick, abc, for the first layer has each of its two equal sides one- 
twelfth of AB or AC and the base one-twelfth of BC The half bricks are 
obtained by dividing abc vertically by af, and the quarter bricks by joining the mid- 
points g, h, f of the three sides (Fig. 13(b)). Ѕипдагагаја prescribes the use of one- 
ninth bricks by trisecting the three sides of the one-twelfth brick and joining them, 
as shown in Fig. 13 (c). For the second layer, one-thirteenth and their sub- 
divisions are used. The dimensions are: 

B, — one-twelfth (dvddaSi) isosceles triangular: side — 43 aig 10 fi, base — 

38 ang 25 ti (Karavinda) ; 

B, — half of one-twelfth—43 arg 10 ti; 38 ang 25 ti; 19 ang 12} ti.; 

B', — one-thirteenth (trayodasi) isosceles triangular: side—39 ang 33 ti (= 40 

añg—1 fi); base—35 ang 25 ti. ; 

B', = half of one-thirteenth—39 айр 33 ti; 35 ang. 25 ti; 17 ang 29} ti. 

All these values agree with Karavinda's. Dimensions of quarter and one-ninth 
bricks are not given. 
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If for the first layer, the two sides and the base are divided into 12 equal parts 
and the dividing points joined parallel to the sides and the base, the whole area will 
be divided into 144 isosceles triangles, each to be fitted exactly by the one-twelfth 
brick. The number 144 can be computed by permutation because, starting with one 
triangle at the apex it increases to 23 at the 12th layer with a common difference 
2. For the second layer, where the sides are to be divided into 13 equal parts, there 
are likewise 169 triangles, each to be exactly fitted by one-thirteenth brick. Thus 
Sundararaja says: prathame prastdre catufcatoarimšacchatena dvadasibhirudicyo dvddasa 
ritayah |...aparasmin prastare trayodasibhih navasastisatena trayodasa ritayah | To complete 
the number of 200 bricks, in the first layer, 16 one-twelfth bricks in the middle four 
rows are replaced by 64 quarter bricks, and the apical brick is replaced by 9 one- 
ninth bricks, thus making up the deficit of 56 bricks. In the second layer, in place 
of 7 one-thirteenth bricks, 20 quarter and 18 one-ninth bricks are added to make 


good the deficit of 31 bricks. 


THE FIRE-ALTAR IN THE FORM OF A RHOMBUS (UBHAYATA PRAUGA ). 


12.7-12.8. For the construction of a rhombus or two isosceles triangles on either side 
of the common base, Baudhyayana’s rules, Ві. 2.8 may be referred to. The seven- 
fold fire-altar in the form of a rhombus, with the types of bricks to be used, has been 
discussed by Baudhayana (В. 15.1-15.6). In the case of the rhombus fire-altar, 
the bricks are to be made as in the case of the praugaciti, and these should be in 
the form of a rhombus, as Karavinda explains (karandni cayanavidhiíca praugavat | 
vifesahtübhayatah praugàh istakah/) 


THE FIRE-ALTAR IN THE FORM ОЕ A CHARIOT WHEEL (RATHACAKRACIT). 


12.9-12.10. These two siitras and the first three (13.1-13.3) of the next chapter deal 
with the construction of the fire-altar in the form of a chariot wheel. Apastamba 
refers to the same type of rathacakraciti, as discussed in detail by Baudhayana 
(Bsl. 16.1-16.5) and explained in the notes concerning these sitras. 


CHAPTER 13 


CONSTRUCTION OF FIRE-ALTARS IN THE FORM OF A CHARIOT 
WHEEL (RATHACAKRA) AND A TROUGH (DRONA) 


13.1-13.3. As mentioned in the previous chapter, these three rules are in continua- 
tion of sütras 12.9 and 12.10, dealing with the construction of a rathacakracit. This 
type has been fully discussed in connection with Baudhayana’s rules describing such 
a fire-altar (BSI. 16-16.5). 


THE FIRE-ALTAR IN THE FORM OF A TROUGH (DRONA). 


13.4-13.16. Of the two types of fire-altars in the form of a trough (drona), the square 
type in which both the body and the handle are squares is here described. The 
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circular type is not discussed. Baudhayana, as we have noticed, discussed both 
the types,— square-type in rules Bel. 17.1-17.12, and the circular type in Bil. 
18.1-18.11. 


In Apastamba’s dronaciti, the relative areas of the handle and the body of the 
trough are different from those prescribed by Baudhàyana. The area of the seven- 
fold fire-altar being 108000 sq. añg., the handle measures 10800 sq. ang. and the 
body 97200 sq. arig. The area of the square body is 9 times that of the square handle 
and therefore the side of the handle is one-third of the side of the body. The sides 
are: 

The side of the body = 311 arg. 26.18 ti = 312 aig—8 ti approx. as given 

by Karavinda and Sundararaja. 


The side of the handle = 103 ang. 31.28 ti. 


The bricks are formed by the twelfth part of the side of the body, and out of 
such dvddasi square bricks, adhyardha (one side longer by half), quarter bricks etc. 
are formed, of which specifications are as follows: 

B, — one-twelfth or doadafabhagiya square brick: side-25 ang. 33 ti = 26 

ang.—1l ti ; 

B, — adhyardha of one-twelfth—38 ang. 33 ti х 25 ang. 33 ti; 

B, — quarter of one-twelfth ; 

B, — quarter of adhyardha. 

B, and B, are used to make the total number of bricks in a layer equal to 200. 
Sundararaja mentions one-ninth bricks. 

The arrangement of bricks in the first and the second layers, for which the 
directions in the sitras are quite clear, are shown іп Fig. 14(a) and (b). In the first 
layer, 24 B, bricks are placed,—12 on the eastern side, 4 each on the two western 


(a) 
Fig. 14. Fire-altar in the form of a trough : (a) first layer, (b) second layer. 


sides of the body and 4 at the western end of the handle. The remaining space can 
just accommodate 124 B, bricks. The total number of bricks comes to 148. In the 


COMMENTARY 251. 


second layer, the rule prescribes the use of 32 B,s,—24 in the body and 8 in the 
handle; the remaining space can be filled with 112 B,s, making the total number 
144. “The deficit in either layer is made up by replacing the required number of 
Bis and Вз by quarter bricks. 


CHAPTERS 15, 16 AND 17 


CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A FALCON 
WITH CURVED WINGS AND EXTENDED TAIL—FIRST TYPE 


We have already met with Baudhayana’s construction of two types of fire-altars 
in the form of a falcon with curved wings and extended tail (Ist. type, Bl. 10.1- 
10.20, 2nd. type, Bel. 11.1-11.13). Apastamba gives the construction of two other 
types, of which the first one is described in these three chapters, and the second one 
in chapters 18 to 20 to follow. We have thought it convenient to deal with these 


three chapters together because of the continuity and overlapping of the subject 
matter. 


15.2. In the falcon-shaped fire-altar, a head is to be provided, the tail should be 
spread out and each wing must be curved. According to rule 15.2, the curving of 
the wing is to be done by pushing the west side upwards and the east-side down- 
wards. Karavinda explains that what actually should be done is to raise upwards 
towards east the first half of the wing from its root at the body to the middle and to 
press downward towards west the second half from the middle to the end. (prathama 
paksardham miilddérabhya pascatprabhrti pragunnayet |.. dvayam paksardham madhyà- 
dàrabhya purastat prabhytt pratyagunnayet |). The method is further explained m rule 
15.6. 


15.2-15.5. Areas of different parts of the falcon. A simple rectilinear fyenacit, as we 
have already noticed (Bel. chs. 8 and 9; Ad. chs. 10 and 11), consists of a square 
body of 240 x 240 sq. айд. (4 sq. pu.), two rectangular wings each of 144 x 120 sq. 
айд. (1% sq. pu.) and a rectangular tail of 132 х 120 sq. ang. (I Te sq. ёи). Some 
areas are taken out from the tail and the body (dtman) of the rectilinear fyenacit to 
build up the head and extend the area of each wing in the following manner : 


Area taken out of the tail—120 x 12 sq. айд. or 0 sq. pu. 

Area taken out of the head—(120 x 120 + 8 x 900) sq. ang. or 14 sq. pu. 

Caturbhágiyà is the area of a square of side 30 arig., that is 900 sq. ang. 

The area of the head, which is built out of 3 caturbhagiyás, is 2700 sq. ang. or 
то sq. pu. 

The area of the tail, after the pradefa portion is taken out, is 14400 sq. ang. or 
1 sq. pu. 

The area of the body, after 14 sq. pu. are taken out, is 2} sq. pu. or 36,000 sq. ang. 

Since the area taken out of the tail and the body less that used for making the 


head is added to the wings, the area of each wing is determined as follows : 
° 
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The total area added = (120 x 12 + 120 x 120 + 5 x 900) sq. arig. 
` = 20, 340 sq. ang. or 0 sq. pu. 
The area added to each wing := 10, 170 sq. айа. 
— 120 x 84i sq. ang. 
The area of each extended wing = (120 x 144 + 120 x 844) sq. ang. 
= 120 x 2284 sq. ang. 


The area of two extended wings = 2 x 120 x 228$ sq. ang. or 91 sq. ри. The 
rules direct to increase the length of the rectangular wing without changing its 
breadth of 1 purusa or 120 ang. The new length of the extended rectangular wing is 
clearly 228$ ang. or 92 aratnis plus $ arig., according to the definition of the units 
given in rule 15.4. This new length of the wing is stated in rule 15.5. Note that the 
total area, after distribution, of the fire-altar, remains 7} sq. pu. (= 45 +1 + 5 +2). 

Shapes of different parts of the falcon. The constructions of the different parts of the 
falcon are given in rules 15.6-15.9 and 16.1. 


15.6. The wing. For the construction of the wing, a rectangle ABCD is taken, such 
that AB equals 120 ang. and AD 228% ang. (Fig. 15(a)). Upon BC and AD, the 
triangles BFC and AED are constructed. BF, CF, AE, DE each equals 120 ang. 
"AEDCPB is the new shape of the wing in which the bending (nirpama) takes place 
at E and F. 


— 180 ang ——> 


E 
pi A 7 SS D 
C 


о 
T 
N 
— 228 dang — | 
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G A D E (b) 
E 
А > D 
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B С 
H B c F 
(c) 


(d) 


Fig. 15. Different parts of the falcon with curved wings and extended tail : 
(a) wing, (b) body, (c) tail, and (d) head. 


.15.7-16.1. The body: A rectangle ABCD, of which AB equals 240 ang. and AD 180 
ang., is formed (Fig. 15(b)). At each of the 4 corners an isosceles triangle of side 
equal to 60 ang. is formed and cut off from the rectangle by transverse lines EL, 
FG, etc. as shown. The length EF at the eastern and IJ at the western side equals 
60 añg., GH on the southern and KL northern side equals 120 ang. The area of 
the figure EFGHITKLE exactly equals 36,000 sq. айд. or 2} sq. pu. 
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15.8. The tail. The rectangle ABCD, of which AB equals 120 айр. and AD 60 ang. 
is flanked on its southern and northern sides by two rectahgles DEFC and AGHB 
which are cut off by the diagonals DF and AH respectively, leading to the figure 
АРЕНА which is the shape of the tail (Fig. 15(c)). AD equals 60 aig. and HF 
180 ang. 


15.9. The head. A square ABCD of which each side equals 60 айа. is constructed 
(Fig. 15(d)). From the mid-point E of AD, EF and EG are drawn to the mid-points 
F and G of DC and AB respectively. EFCBGE is the shape of the head. 

Note that either side of the wing 4B, CD will join exactly with either the south 
' side GH or the north side KL. Similarly, the base of the head BC will fit in exactly 
with the eastern side EF of the body and the eastern side AD of the tail with the 


e d e a 
b c 
c 
f b 
B, B2 B, 


Fig. 16. Nine types of bricks for the falcon-shaped fire-altar. 
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western side JI of the body. These junction lines are the afyayas. The four corners 
of the body are thus cut by lines EL, FG, HI, and JK joining the extremities of the 
apyayas, as proposed in the rule 16.1. 


16.2-16.10. Types of Bricks. Nine types of bricks have been used in covering the 
alternate layers of this fire-altar. These are : 

— the first type, —a parallelogram abcd, of which ab = cd = 24 айа. апа 
ad = bc = 20 ang. (Fig. 16). The sides are parallel to those of the paralle- 
logram ABEF or CDEF, so that this type can fit in the wings. Sundararaja 
gives the values of the longer diagonal ac as 35 arg. 20 ti and of bd as 26 
ang. 6 ti. He also gives the breadth ed between the longer sides as 19 ang. 
2 ti, which is q% of 2281 ang. (the length of the wing). 

B, — the second type, obtained by joining 2 Bis along the longer side such 
that the brick is bent at the middle (madhye nirnatà екаратќое unnata— 
Karavinda) and suitable for use in the wing at the bending (17.5). 

B, — the third type, obtained by joining the parallelogram abcd (Bi) with the 
rectangle aefb along ab; ae = 15 ang. This is so designed that it can be 
used at the junction between the wing and the body, abcd lying within 
the wing and aef? in the body (17.5). 

B, — the fourth type, obtained by first making the square abcd of side equal to 
30 ang. extending it by half dee, and then cutting off the square by the 
diagonal bd; defbd is the brick, used in several places. de = 15 айг., 
bf = 45 ang. ; and bd = 30 V/2 айе. 

B, — the fifth type is a rectangle, 30 айд. by 15 ало. ; caturbhagiyardha. 

B, — the sixth type is derived from B; by dividing it diagonally. 

B, — the seventh type, gbfdg, is made by constructing three equal rectangles, 
so that ad = de = ag = 12 ang. and ab = ef = gh = 24 ang. and cutting 
the outer rectangles by the diagonals df and gb. The direction 
of the diagonal is determined by daksindvarayoh kotyoralikhet. 

B, — the eighth type ahfda, is done in the same way as the seventh, with the 
difference that the northern rectangle is cut off by ah, as determined 
by utiaram tüttarasyáh Ко[уй etc. 

B, — the ninth type, an isosceles triangle of base 30 айд. and side 30 V2 ang, 
is obtained by dividing the square abcd (ab = 30 ang.) diagonally. 


16.11-17.4. Placement of bricks in the first layer. The placement of bricks in the first 
layer is best explained in Fig. I7. In each wing 60 B,s are placed, with their longer 
sides, 24 айд. directed towards north. There are 10 rows east-west, each 
accommodating 6 Bis. 

In the tail, 8 B,s are placed on either side, in two groups each containing 4. 
Karavinda explains the disposition as follows—pucchdgre tisrah tasém purastadekam | 
evamuttarasmin parsve viparyasya karitah | At the junction between the tail and the 
body, 2 B,s are placed in such a way that the portion diagonally cut lies in the body. 
West of them are placed 2 B,s. The space now left in the tail consists of a rectangular 
strip, 30 айа. x 60 ang., followed west of it by two equal rectangular strips, each 
30 айд. x 120 апе. ; 10 B s (2 + 4 + 4) can be placed in these three strips (17.1). 
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The body (átman) can be divided into three distinct rows, east-west by the lines 
GH, FI, E and LK. The breadth of each row is 60 айд. Irf the four corner regions, 
4 equal areas EQRL, FMNG, IOPH and JSTK can be marked out such that 
EQ = FM = OI = JS = 75 айд.; and RL = NG = PH = TK = 15 ang. In each 
of these four corner areas, 2 B,s can be placed, with their diagonally cut edges point- 
ing outwards and with their longer sides turned either towards east or west. (atmanah 
fronyamsegu dve due bahyavisese-Sundararaja). Still an area 30 х 30 sq. ang. is left, 


AZ | SA 
M ALS N 
Fig. 17. Arrangement of bricks in the first layer of a Senacit with curved wings and 

extended tail (after Thibaut). (North wing not shown). 


which can be filled by 1 В; and 2 B,s, thus requiring 4 Вуз and 8 Bs as stated in 
the rule 17.2. The rectangular area MNPO and QRTS each measures 60 x 90 sq. 
ang. and can accommodate 6 B,s each. In the central row 14 Bas can be arranged 
as shown, leaving two isosceles triangular spaces of side 30 ang. Kapardi calls the 
central row visayéndm márga, as bricks at the junctures (apyaya) partly lie on either 
side; he also confirms 14 B, bricks in this row -v ],] marge tiryagatman: 
caturdaía caturthyah | The space available in the head together with the two isosceles 
iriangular areas can be exactly filled with 4 B, bricks as shown. The number of 
bricks and their types in the different parts of the fire-altar are given in Table 5. 


Table 5. Bricks in different parts of the citi—first layer. 


Brick types 
Parts of the citi — ü—ͤ— n RP Total 
B, В, BSS B, 


Head, including part of 


body 4 4 
Body 34 4 8 46 
Wings 120 120 
Tail, including part of 

body 12 2 16 30 


Total 120 50 6 24 | 200 
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17.5-17.10. Placement of bricks in the second layer. The arrangement of bricks of different 
types is shown in Fig.18. In each wing, after placing 5 Bis at the bending and 5 B,s 
at the juncture between the wing and the body such that the extended rectangular 
part (15 x 24 sq. айа) lies in the body, the remaining space can accommodate 45 
Bis. 25 Bis lie on the southern side and 20 Bis on the northern side of the bending in 
the southern wing. In the northern wing the arrangement is opposite. 

In the tail, 5 B, bricks are placed on either side, and the whole space is divided 
into 5 rows west-east. In the second and the fourth row from the bottom 1 B, 
each is placed by the side of the B;s on either flank. This makes the total number of 
Bs 12. (evam dvadasa saptamya upahita bhavanti [-Karavinda). The remaining space 
in the tail is covered by 13 B, bricks. Their disposition is described by Karavinda 
as follows: gucchágre párívagatayossaptamyormadhye paticdstamyau | nandgra dvitiydyam! 
їїзтйпйт saptaminam madhye tisro’stamyah | trtiyayam ca tisrah | caturtharityàm | tisránàm 
saptaminam madhye eka | pañcamarityam saptamyormadhye eka | evam trayodasastamyah 
yathdyogam praégarah pratyagagrasca bhaveyuh [| 


Fig. 18. Arrangement of bricks in the second layer (after Thibaut). 


In the body, 2 B,s, with their longer sides turned either towards north 
or towards south, but the diagonally cut side always facing outwards, are placed at 
each of the four corners. The remaining space can be divided into five rows 
east-west. The two rows on the south of the central row are filled with 10 B,s, of 
which 5 are turned towards east and 5 towards west. The two rows north of the 
central are similarly filled with 10 Bas. (atmano daksine parSve даўа caturthyah | pafica- 
prácih evamuttare páríve—Kapardi). The middle row can be filled with 32 B, bricks; 
but, to make the total number of bricks 200, 30 Вз and 1 В; are used. 
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TABLE 6. Bricks in different parts of the citi—second layer. 


Brick types 


Parts of the citi — MÀ ——— Total 
B, B, B, B, В, B, В, B, 
Head 6 
Body . 59 
Wings, including part of body | 90 10 110 
Tail 12 13 25 
Total 90 10 10 30 1 30 12 13 4| 200 


In the head, 2 B, bricks and east of them at the tip 4 By bricks are placed. 
The number of bricks and their types used in the different parts of the fire-altar 
are shown in Table 6. 


"CHAPTERS 18, 19 AND 20 


CONSTRUCTION OF A FIRE-ALTAR IN THE FORM OF A FALCON 
WITH CURVED WINGS AND EXTENDED TAIL—SECOND TYPE 


18.1-18.2. These sütras are repetitions of 15.1 and 15.2. 


18.3. Areas of different paris of the falcon. One-sixteenth or sodafi square bricks are 
used here for purposes of measurements. The same method was used by Baudhayana 
for measuring the circular dronacit (Bel. 18.2). As already explained, the area is ў 
sq. ри. or 900 sq. añg., that is, a square of side} fu. or 30 ang. Clearly, 120 sodafi 
bricks make 74 sq. pu. On this basis, measurements of the different parts of the 
fire-altar are as follows : 


Head — 3 sodasi = $% sq. ри. or 2,700 sq. айа. 
Body — 40 „ =Ë „ or 36,000 „, 
Wings — 62 „ — 4$ „ or 55,800 „ 
Tail — 15 „ = rs „ or 13,500 „ 
120 „ 71 „ 108,000 „, 


Note that the areas of the head and the body are the same as those of the first type 
of the falcon. Shapes of the different parts of the falcon are now described. 


18.4. The body. It agrees with the body of the first type of falcon not only in area 
but also in shape (vide 15.7, 16.1). It is only differently described. One starts with 
the same rectangle of breadth 14 pu. or 180 айа. and length 2 pu. or 240 ang. The 
four corners are cut off, each by an isosceles right triangle of side 60 arg. (Fig. 15 (b)). 
The area of each such triangle is 1800 sq. ang. equivalent of 2 god bricks, so that a 
total of 8 bricks are taken out from 48 bricks that the rectangle holds, leaving an 
area equivalent of 40 bricks. Regarding the cutting of the corners, Kapardi advises 
the construction of 4 squares of side $ ри. and cutting them off diagonally—yatha 
Sronyamsesu catvdri caturasrdni ardhapurusapramanani krtvā aksnayanyardhani nirasyet. 
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18.5. The head. This is done in the same way as the head in the first type (Fig. 15(d)). 
A square of side 60 айр. contains 4 sodasis of which 1 is removed by the cutting off 
of the two eastern corners as described in the rule. 


18.6-18.8. The wings. 4 sq. pu. equals a rectangular area, 120 ang. long by 7} ang. 
broad. If this area is added to the rectangle, 240 ang. x 120 ang. along the common 
side 120 ung., we get the rectangle ABCD so that AB = CD = 120 aig. and AD = 
BC = 2471 ang. (Fig. I9(a)). About the addition of 74 айр. to the side 240  arig., 
Kapardi says—purusasodasabhagascardhondstangulamatram daksine pakse céyamah| 

At the end, the rectangular strip ЕРЕС of breadth 30 ала. is made and divided 
into 4 squares, 30 x 30 sq. айд. each. Each square is diagonally cut and the outer 
half removed. ABCD whose area is 24 sq. pu. is equivalent of 33 sodasi bricks. An 
area equivalent of 2 sodasis is discarded by diagonally cutting the 4 squares, leaving 
an area equal to that of 31 sodasi bricks. 

In the middle of the rectangle less the portion where four squares were drawn 
up, the east-west line GHI is drawn perpendicular to the sides BF, AE. BF is 217] 
ang. and BI 1083 ang. The point H on the east-west line is obtained by stretching a 
cord or a rod of 1 pu. such that BH equals 1 р.и. (Sundararaja explains—paksasya 
sdrdhasaptadasadvisatangulasya madhye lekhim krtvà — paksübyasyüparánte | purusamátram 
de num niyamya tasyüm lekhdydm nipatayet | sà yatra mipatati lekhdyam tatra nitodam 
kuryát | ) 

The point G is obtained by making GH equal to 1 pu. GA, GE, HB and HF 
are joined. Each of these sides equals 1 pu. Thus ABHFEGA together with the 4 
diagonally intersected half squares EK,L,, L,K,L,, L,K,L, and LCF at the south 
end represents the shape of the southern wing. The northern wing is obtained. in 
the same manner. 


П 


120апд р , 


Ф 


Fig. 19. Falcon-shaped fire-altar—(a) wing, (b) tail. 


19.1. 77e tail . As per measurements given, ABCD is the shape of the tail, where 
AD = 60 ag., BC = 240 añg., and AE (= DF = ВЕ = СЕ) = 90 ang. The measure- 
ment of each of the two sides AB and DC is given in the text as astadasakarani. It 
means a side that produces a square equal to the area of 18 squares. Obviously, 
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these 18 squares are 18 sodasis, that is, 18 sq pu. Br ° x _ i : 
ide is therefore 1/18 pu. or 30^/18 ang. The point is explaine y * 
Ыйы: astadasa karotityastadasakarani | sodasinam prakrtatvāttāsām „ 
te thali trisodasipraménanavatyatigulasamacaturasrasyaksnayabhite і 5 ч и 
puts it as the diagonal of a square of side 90 ang. (Fig. 19060053 ic i g 1 
30 VIS ang. That the area of the tail is equivalent to that of 15 sodasis is clear 

the figure. 


19.2-19.8. Types of bricks. 6 types of bricks have been used in covering the alternate 
-altar. These are— 
` — one-sixteenth (sodasi) brick, of which ab = V or 15 
ang., bc = } pu. or 30 ang., cd = g pu. or 45 ang. and da = t 2 pu. or 
30V 2 айд. The area is 30 x 15 + à x 30 x 30 = 900 sq. ang. | 
В, — the half-brick (ardhestaka), e, g., a half Soda, diagonally cut; ab = bc =} 
фи. or 30 ang., ac = 1 pu. 

B, — the quarter brick (pddestakd), e.g. k sodafi, diagonally cut; bc = bu; 

ab = ac = 3 V pu. or 15/92 ang. 


d 
a 
a 
a А i 
c b b c b c ү, 
B, B; 5; 8¿ 


a 
e 
[| |. 
c d 
Bs Bg 


Fig. 20. Six types of bricks for the falcon-shaped fire- altar. 


B, — the brick, suitable for use in either wing ( paksestaka), is a Parallelogram 
of sides and 1 pu. The shape is so given that one diagonal ac is longer 
than the other bd, whose dimensions are given by Sundararàja as 40 ang. 
12 ti and 27 ang. 20 ti, The purpose is to make it fit in the wing, so that 
the inclinations are similar to those of the wing at either side of the 


bending. Clearly de is 7 of 1083 айр. or 15 ang. 184% ti (Sundararaja 
gives this value as 15 ang. 18 4). The shapes of B,, B, and B, are further 
explained in 19.8. 


B, — The brick suitable for use in the 


middle of the wing ( ‘baksamadhyiya) at 
the bending. This is just 2 Bysj 


oined along the longer side. 
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В, — The brick suitable for use at the end of the tail (pakságriyá) broken in 
the form of.four triangles. It consists of two parts, e.g. parallelogram 
abcd and the triangle ecd, and is a combination of B, and B, joined about 
the common side } ри. The inclination is so adjusted that the parallelo- 
gram part fits in the parallelogram part and the triangular in the 
triangular part of the wing. 


19.9-20.4. Placement of bricks in the first layer. The placement of bricks is clearly 
explained in Fig. 2I. The rules start with the placement of B, bricks, —4 at the tip 
of the head ABC, 5 west of the line DE, 11 east of the line KF joining the eastern 
points of juncture of the wings with the body, 11 west of 7G, the western line of 
juncture, 5 each on the eastern and the western side of IH, the junction line 
between the tail and the body, and finally 15 at the end of the tail LM. Thus 56 
Bas are used (tà evaitah satpaftcasatpadestakaáh —K apardi). 


4В, are placed at each end OP of the two wings, such that the triangular parts 
cover the triangular ends and the parallelogram parts part of the adjoining para- 
llelogram of the wing. 4 B,s are placed at either junction FG, 7K of the wings with 
the body such that the triangular parts lie in the body. The total number of Bes 
used is 16. North of FG and south of 7K each, 4 B, bricks are placed in the body 
with their diagonally cut sides fitting exactly with the similar diagonal sides of the 
B,s. The remaining space in either wing is covered by 4 Bs at the bending MN 
and by 40 B,s, —20 B,s each on either side of the bending ; В„ are turned eastwards. 
(catvárimfatà catvàrimáatà paksestakabhih pragayatabhih paksau pracchadayet—Karavinda). 


The spaces of the fire-altar now left out are in the head between the rows of 
B, bricks, in the body between the Bas at the eastern and western ends and in the 
middle enclosed on east and west sides by B,s and on south and north sides by BIS, 
and in the tail between B,s at the juncture and the end. These spaces are to be 


`-K AZ 


nacit (2nd. type) with 
) (after Birk). 


in the first layer of the He 
d tail (north wing not shown 


Fig. 21. Arrangement of bricks 
curved wings and extende 
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covered by Bis, such that at the inclined edges at the four corners of the body and 
the two sides of the tail, the diagonal sides (1 V/2 pu., savifesàh, as Kapardi explains) 
face outwards; elsewhere 2 B,s lie with their diagonals touching each other so as 
to form a rectangle 60 ang. * 30 ang., as the geometry clearly indicates. The 


number of bricks and their types in the different parts of the fire-altar are given in 
Table 7. 


TABLE 7. Bricks in different parts of the citi—first layer 


Brick types | 


Parts of the citi um — —ͤ— Total 
B, b, B, B; B, 
Head 2 4 6 
Body 28 32 60 
H 

Wings, including part 

of body 80 8 16 104 

Tail 10 20 | 30 
Total 40 56 80 8 16 | 200 


20.5-20.12. Placement of bricks in the second layer. In the second layer, 2 B,s are placed 
at the tip of the head with their diagonal sides facing outwards. West of them 2 B,s 
are placed, partly covering the head and the body, but with their diagonal sides 
facing inwards. There are two ways of doing it, as shown in Fig. 22(a) and (b). The 
space between the two diagonals is filled by 2 B,s on each side of the 2 Віз at the 
juncture, 1 B, being placed with its diagonal side facing outwards. Thereafter, B, 
bricks are to be placed at the corners of the body. Bürk, in his Fig. 63a, placed 6 such 
bricks,—2 in the eastern and 4 in the western corners. All commentators have 
interpreted rule 20.7 as the placement of 4 B,s, — one in each of the 4 corners 
(Sronyamsesu catasrah sodaíyo vàhyavifegáh pratyantavisesáh —Kapardi. tésam sandhisu... 
288784 sodaíyah catasrah—Karavinda.) The placing of 2 B,s,—one on either side of the 
western corners, to maintain the symmetry with the eastern corners, has also been 
suggested. The rules then direct the placement of 4 Bis at the end of each wing, 
6 B,s at both sides of the tail (3 on each) and B,s in the wings turned towards north 
20.8, 20.9). From the geometry of the wing, it is clear that the parallelogram spaces 
in either wing can be divided exactly into 56 (7 x 8) small parallelograms for 
containing 56 B,s. Bürk's Fig. 63 shows 64 (8 x 8) which is incorrect. About 56 
Вз, Kapardi says: satpaficáfadviparyasya karitah; about 7 rows south north, in the 
wings, Karavinda's statement is : paksayorudicyah paksestakàh sapta ritayah | 


a Birk, 385 
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Rule 20.10 directs that the remaining space in the body and the tail is to be 
covered by B,s. Now, after covering the body with 4 B,s and 4 Bis and part of 2 Bs 
at the juncture with the head (total area covered is equivalent of 7 sodasi bricks), 
a space equivalent of 33 god bricks remains to be filled up; in the tail, the space 
yet to be covered is clearly that of 12 sodafis. Hence, Karavinda's comment 
avasistamatmani trayastrimsat sodasisthanam pucchadvddasa sodasisthanam. With 18 bricks 
placed in the head, body and tail, 120 in the two wings and 45 sodasi-spaces, the 
total number comes to 183. Then the geometry of the remaining space in the body 
is such that only 30 Вуз can be accommodated and the remaining three sodasi spaces 
(30 x 30 sq. ang.) can be covered by 4 B,s and 4 В, (20.11). In that way, Kapardi 
arrived at 188 bricks, still short of 12 (evam doadafonam fatadvayam |) The arrangement 
of 188 bricks is shown in Fig. 22(a). 

The deficit of 12 bricks can be met by replacing 12 B,s by B,s and B,s, as 
indicated in 20.11. The role of anukds, 30 x 30 sq. arig., in parallelogram form is 
not properly understood, for the same objective can be achieved by half bricks (Bz). 
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(b) 
Fig. 22(a). Arrangement of bricks in the Fig. 22(b). Arrangement of bricks in the 


second layer, following Kapa- 
rdi, and showing the deficit of 
12 bricks. (North wing not 


second layer, following Kara- 
vinda, showing the placement 
in the head, body and tail only. 


shown). 


However, a complete scheme explaining how 200 bricks can be laid in the 
second layer has been given by Karavinda. There is no change in the arrangement 
of bricks in the two wings, totalling 120. Accordingly, the placement of bricks in 
the head, the body and the tail only is shown in Fig. 22(b). The head and its 
juncture with the body are covered, as in Fig. 22(a), by 4 Bis and 2 B,s; at the 
juncture the dispositions of 2 Bis and 2 В, are reversed : sirasi prármukhe bühyavifege 
dve sodaíyau upadadhyat | tayoh pascdt pranmukhe bahyavisese vifaye due ardhe | tayoh 
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pascdttadvisesaslistavisese dve sodasyau оіќауе atmani | The bricks at the vifaya are flanked 
on either side by 1 B, as before, forming a line AB. . 

The body west of the line AB is divided into six rows in the east-west direction : 
tatah pascat átmani pracyassadritayah | Beginning from the south, the first row contains 
8 bricks,—1 B, at each of the eastern and the western corners and 6 В, in between. 
The second row has 2 B,s at the western corner end, then | B,, 6 B,s, again 1 B, 
and 2 В», of which the one at the eastern corner has already been mentioned. There 
are thus 12 bricks (dvddasestaka esa |) In the third layer, starting from west of the 
juncture line AB upto the line of juncture CD in the tail, there are 8 B,s, of which 
4 are turned eastwards and 4 westwards : trtiyasyam rityüm Siro’pyayasodasyah paícá- 
darabhya apucchapyayamastau sodasya upadheyáh | tasam catasrah pracyascatasrah praticyah] 
The arrangements in the 4th, 5th and 6th rows are the same as those in the 3rd, 2nd 
and Ist respectively. 


Table 8. Bricks in different parts of the citi —second layer (after Karavinda). 


Brick type 
Parts of the citi —— -~——-| Total 
B, B, B, 

Head, with part of juncture with 
body 2 2 4 
Body, with part of junctures with 
head and tail 24 32 56 
Wings 8 112 120 
Tail, with part of juncture with 
body 10 10 20 

Total 36 52 112 200 


In the tail, 3 Bas are placed on either side as before. In the second row, south- 
north, the remaining space is covered by 2 B,s in the middle and 2 B,s on either 
side, and in the last row at the end by 6 B,s as in Fig. 22(a). The total number of 
bricks and their types, as per Karavinda's description, are given in Table 8. 


KATYAYANA-SULBASUTRA 


CHAPTER 1 


DRAWING OF EAST-WEST LINE, CONSTRUCTION OF SQUARES AND 
FIXING THE PLACES OF THE AHAVANIYA, GARHAPATYA, 
DAKSINAGNI AND UTKARA ALTARS 


The Kátyáyana-fulbasttra, in six chapters, is essentially a geometrical work 
containing the main principles of geometry and some problems involved in altar 
construction. Katyayana has made some reference to different vedis and agnis without 
any details of their construction with bricks and tried to explain geometrica] results 
as such. In this chapter he has dealt with the method of drawing east-west and 
north-south lines, the construction of squares and the determination of the relative 
positions of dhavaniya, gárhapatya, daksinágni and utkara altars. 


DRAWING OF EAST-WEST AND THE NORTH-SOUTH LINES 


1.2. Let O be the pole, and a circle EPW be drawn with a cord of length equal 
to OP. 


Fig. 1. 


Let E and W be the eastern and western shadow points on the equinoctial day 
of the pole fixed at O (Fig. 1). Apte* suggests that the actual east-west line was 
determined by the shadow of the pole on the equinox day and verified by the rising 
and setting points of the star Krttika. Then EW is in east-west or prdci line. Two 
knots are given at the two ends of a cord which is double of the original cord and are 
fastened at the poles at E and W. The cord is then stretched towards north by its 
middle point and a mark Л is given at it. This is the north point. Similarly south 


a Apte, 1-16 


- 
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point & is obtained. Then M, gives the north-south line. In the Sulbasütras the east- 


west line has always been drawn first presumably because of the importance 
attached to this direction. 


CONSTRUCTION OF A SQUARE OR A RECTANGLE 


1.3 This gives a general method of construction of a square or a rectangle. Їп a 
given cord marks are given for from, amsa and nirafichana points. Two knots are 
fixed at the two ends of the cord; then fixing the two ends of the cord to the poles 
at the two ends of the east-west line, the cord is drawn by the nirafichana mark on 
either side of the line. By interchanging the knots at the two ends, the operation is 
repeated. Further details as to the length of the cord corresponding to a given 
distance between the two poles (the length of the altar) and where the nirafichana 
mark is to be given are discussed in the subsequent rules. 


1.4-1.9. Rules 1.4 and 1.5 give direction for determining the nirafichana points 
and are used for the construction of square and rectangles. 


First cord. Let AB, the given measure be a, BC, the added length a, and D, 
the піғайсћапа mark (Fig. 2(a)) so that 


25 BC a 
=— "T 

. 5a 

By definition, AD = the diagonal = T 
3a 

and DC = the breadth = T 

5a À ° За A? 
Clearly, AD? — DC? = "s PURIS = а? 


This is the expression for a right triangle ADC, of which AD is the diagonal 
(aksnaya), CD the breadth (titan mani) and AC, the given measure for präci. 


A A 
A 

A : 
B 
D B 

D 

С D 

C C c р 
Fig. 2 


(a) First cord. (b) Second cord. 
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Second cord. Let AB, the given measure be a, BC, the added length, a and 
D, be the nirañchana mark (Fig. 2(b)) so that 


l a a 13a. ` 5a 
EEE 1 „ and CD = —. 
RD 6 2 1 12 12 


. . 5a M 13 ? 
This satisfies the square relation: a? + (25) F (2 а ) of the right 


triangle. 


The term tryanmdni literally means ‘transverse’ or ‘oblique’ measure. In the 
fulbasütia, however, it has been used to signify the ‘breadth’ or ‘shorter side’ of a 
rectangle. Mahidhara says: nirafichanendkarsane krte ron yama parichedikà уй rajjuh sā 
liryanmani. 

i 


After finding the perpendicular lines to the east-west line with the help of any 
of the above cords, poles are fixed upon the perpendicular lines at a distance equal 
to half the measure from the prdci to obtain the square. For rectangle, poles are 
fixed at a distance equal to half the value prescribed in the text. 


The fakatamukha means a figure resembling the fore-part of a cart and represents 
an isosceles triangle. It is also constructed out of square or rectangle (Ві. 2.7-2.8). 
The prāgvamśa is a rectangle (В&. 4.1), the sald a rectangle (Mahidhara) and the 
sada also a rectangle (ВЯ. 4.4). In the construction of these altars the north-south 
line is considered the reference line. For construction, decrease and increase 
of measures of altars, Katyayana followed the direction of older Sastras. 


RELATIVE POSITIONS OF THE Gérhapatya, Ahavantya, Dakstnagni AND Utkara 


1.9-1.40. Let A and С be the positions of dhavaniya and 
garhapatya fire-altars. As explained by Mahidhara, the distance 
AG is to be reduced by one-third. With a cord equal to this 
reduced length, that is AB,a square EFGD is drawn in the 
eastern part (Fig. 3), that is, from point A westward,: pürvárdhe 
Ghavaniyamadhyat paícimabhage samacaturasramuktavidhind Катуат 
(Mahidhara). At the southern froni point D of this square 
(daksinasronyam) the fire is to be placed. To determine the 
place of utkara, a similar figure UT KL is drawn in the western 
part, that is, from the gárhapatya point G towards east: 
pascimardhe gárhapatyasya madhyàt pürvabhàge. Then U, the northern amsa point of 
the square is the utkara. 


Fig. 3. 
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UNITS OF MEASURES, PAITRKI VEDI, MEASURES FOR DIAGONAL, 
THEOREM OF SQUARE, COMBINATION OF SQUARES. 


2.1. Units of measures. Units like is4, aksa, yuga and famyà have been expressed 
here in atigulas. This has been discussed under В. 1.3. 


2.3. Paitrki vedi. ‘The paitrki vedi has been dealt with by Baudhayana (В. 3.11). 


2.3-2.6. Measures for the diagonal of a rectangle. Katyayana has considered a parti- 
cular measure for a square as karani, so that its diagonal becomes tatkarani 
or deikarani, (tat ksetram dvaigunyàdi kriyati “naya sa tatkarani—Mahidhara), for square 
on the diagonal is twice the original square. Likewise, the diagonal of а rectangle 
having sides as prasvamani and tiryaàmáni is known as aksnaya. With the help of these 
technical terms Каїуауапа has expressed the measures for the diagonal of a 
rectangle in the following two cases : 


12 + 32 = (VIO) 
and 22 ＋ 63 = (v10)? 


Other measures yuga and famyá have been defined in KSL 2.1. 


2.7 Theorem of square. Kātyāyana here enunciates the general theorem of square 
on the diagonal of a rectangle in the same language as did Baudhayana (Ві. 1.12) 
and Apastamba (Ad. 1.4). 


At the end of the enunciation, he remarks, iti ksetrajfiánam. The term ksetra 
has been translated as ‘area’ by Thibaut? and ‘figure’ by Datta.’ In the gulbasũtra, 
the area is technically expressed by bhiim: (Bol. 1.6 and 1.9) and not ksetra. Hence 
iti ksetrajfiánam means “this is the knowledge of plane figures’. 


2.8-2.9. Combination of two equal squares. Dvikarani has been defined here as 4/2 a, 

where a is the measure. This is actually a method of combination of two equal 

squares each of side a into one of 4/2a. Tritiyakarani has been defined as 
navabhágastraya of trkarani : 
Le. if trkarani = 4/3a, 

3. „3a _ 1 

9 м3 


then ¢rtiyakarani = 


a, 
where a is the measure. 


Katyayana”s rule is essentially the same as that of Baudhayana (BSI. 2.12). 


a Thibaut (2), 233-34. 
b Datta (2), 108- 
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2.10-2.12. Construction of an isosceles trapezium. After explaining the meaning of 
dvikarani, irkarani, and triiyakarami of a given measure Katyayana gives the method 
of construction of the sautrámamiki vedi, which is an isosceles trapezium having 
36 
3 


and altitude = brakramas (vide Bel. 3.12). 


face — E. , base — 
4/3 


2.13. Combination of two squares. Katyayana prescribes the same method of Baudha- 
yana for the combination of two different squares into a square (Bsl. 2.1.). 


CHAPTER 3 


DIFFERENCE OF TWO SQUARES, TRANSFORMATION OF A 
RECTANGLE INTO A SQUARE AND A SQUARE INTO A 
RECTANGLE, AREAS OF FIGURES, PROBLEM OF CIRCLING 
A SQUARE AND QUADRATURE OF THE CIRCLE. 


3.1-.34. The rule 3.1 deals with the construction of a square equal to the diffe- 
rence of two squares, 3.2-3.3 the transformation of a rectangle into a square and 3.4 
transformation of a square into a rectangle. These rules have been given by Baud- 
hayana (Ві. 2.2, 2.5 and 3.4 respectively). The transformation of a rectangle into 
a square, when it is very large, is specially discussed by Katyayana, as has also 
been done under Bl 2.5. 


3.5-3.10. ‘These concern the areas of squares and rectangles and are essentially 
the same as those of Apastamba (44. 3.4-3.10) 


3.11-3.12. For circling a square and the quadrature of the circle,Katyayana gives 
the same rules as those by Baudhayana (Bš. 2.9-2.11) and Apastamba (44. 
3.2, 3.3). 


CHAPTER 4 


CONSTRUCTION OF DRONACIT, TRIANGLE, RHOMBUS, TRANS- 
FORMATION OF TRIANGLE AND RHOMBUS INTO A SQUARE 


4.1-4.2. Construction of dronacit. Katyayana discusses here the methods of drawing 
different squares required for the construction of dronacit. First a square of area 
74 sq. pu. is constructed and divided into 100 small squares by drawing ten parallel 
lines horizontally and ten vertically. Then small squares from one side are separated 
out and changed into a small square by the method of combination of squares 
(samása-vidhi), discussed in КЇ. 2.8 and 2.9. The remaining 90 small squares are 
likewise transformed into a single square. The former square is joined to the latter 
like a stalk. In the case of a circular dronacit, the two squares mentioned above are 
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to be transformed into two circles and joined together (Mahidhara). Katyayana’s 
rule is basically different from that of Baudhàyana (Bsl. 17.1.-18) and Apastamba 
(АЯ. 13.4-5) and appears mathematically more sound. 


4.3-4.4. Construction of triangle and rhombus. These two 
rules are the same as those of Baudhayana (sl. 2.7-2.8). 


4.5. Transformation of an isosceles triangle into a square. For 
transformation of an isosceles triangle into a square, the 
isosceles triangle ECG is divided by the prāci line EF 
(Fig. 4). Now tr. ECF is transferred to the other side so 
that tr. EGH is nowits new position. Thus tr. ECG is 
transformed into the rectangle EFGH. This rectangle is Fig. 4. Transformation 
changed into a square by the sūtra Kl. 3.2. It has also of a triangle into a 
been discussed by Apastamba (Al. 12.4-12.8). square. 


4.6. Transformation of a rhombus into a square. For transfor- д Е в 
ming a rhombus ENFS into a square, EF and NS, the east- A 
west and north-south lines are joined (Fig. 5). The isosceles 

triangle NFS is clearly sub-divided into two triangles МОЁ P 
and SOF. These are now transferred and after invertion N 5 
placed in their positions as AE.N and BES. Thus the rhombus 

ЕМЕ is transformed into the rectangle ANSB. This rectangle 

is transformed into a square by the satra Кї, 3.2. ы 

4.7. Transformation of a triangle into a square. Katyayana has Fig. 5 Transforma- 
hinted for the first time at a method of transforming into a tion of a rhombus 
square a triangle other than the isosceles. The rule is, how- into a rectangle. 
ever, incomplete. According to commentator Mahidhara, 

ekakarna means tulyakarna, i.e. a figure having equal angles and dvikarna 
nanavidhakarna, i.e. a figure of unequal angles. Whether by nanavidhakarna 
Mahidhara meant an irregular pentagon cannot be 3 

definitely said. Sulbakaras were well acquainted with 

the method of converting an isosceles triangle into a 

square. Possibly they had also the knowledge of trans- 

formation of a pentagon of equal angles into a square А O 
by joining the angular points, dividing it into several 
isosceles triangles, and then joining them up into B F c 
squares by the rule taught before. Katyayana has advised Fig. 6 
to break up paficakarnas of dvikarna variety into a square. oot 

But there is no such method known to the fulbakáras by which an irregular pentagon 
can be broken up into squares. Katyayana’s pentagon ABCDE is of the type 
of hamsamukhi brick (Fig. 6), in which BF = FC = EH and AB = HF = DC 


BF : 
Fo gs Description of this type of pentagonal hamsamukhi bricks is given by 
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Baudhayana ( Bfl. 10.10). A pentagon of this type сап be broken up into two or 
three squares, which again can be combined into a single square. 


CHAPTERS 5 AND 6 


ENLARGED UNIT, CONSTRUCTION OF A SQUARE EQUAL TO М 
TIMES A GIVEN SQUARE AND EKADASINI FIRE-ALTAR. 


The whole of chapter 5 and the first буе sütras of chapter 6 are devoted to the 
discussion of enlarged unit required for measuring the areas of fire-altars from 
84 sq. purusas to 1013 sq. purusas. Most of these results agree with those of Baudha- 
yana and have been discussed under В. 5.1-5.6. In sūtra 6.2, Katyayana says that 
ifs be the maximum enlarged unit in a frakrama for 101 fold fire-altar, then s2 
equals 143 sq. prakramas. In the next sütras he has pointed out that at each succes- 
sive constuction the value of the frakrama is to be increased by one seventh of the 


increased area, 


ье. 52 = 1 + 


(1) 
or 752 = 7 + p, where р is the increased area. 


For the construction of 101 fold fire-altar the total increment from the 7 fold 
one is 94. Putting a — 94. 
79 = 7 + 94 = 101, 


101 3 


then 52 = — = 14 Won (2) 


But the formula (1) does not appear to be correct (vide Bil. 5.1-5.6); it should 


be 52 = 1 + =r , since the enlargement in area starts from the normal 7 fold fire- 
1 : 


altar, i.e. 74 sq. purusas. It may be that Каїуауапа simplified the rule for construc- 
tion of 101 fold fire-altar. 


Datta* has suggested another rational of the formula (2) as follows. 


In the falcon-shaped fire-altar (second plan), the problem of proportionate 
enlargement is equivalent to the solution of the following quadratic equation: 


1 1 1 
4s? + 2 ( 0 ( ay) = 7 + №, 


1 


1 
ог, 78 + % s= 7 ç + b, 


a Datta (2), 166-168. 
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1\2 841 
or, 75 ＋ ＋ = + 7p, 


1 3 
ma №841 + 112p — 1 ) 
When p = 94, 


De = в ut 1369 ); 
x ( visio 1): ceri ПО 2 4/11369 


lI 


: ( 65 V 11369 =: 106 n 

2 —— 56 +- — =: + — а А 
or, 5 784 11156 4 106 , when gig approx 

7 19159 
Ors УОС "65104 

3 3 
= 14 + | 245 14 + 1з арргох 
° 19159 


3 
It is nearly equal to Katyayana’s value, s? = 14 T 


6.7. Construction of a square equal to n times the given square. This method undoubtedly 
‘hints at the construction of a square which is equivalent to n times a given square. 
Let n number of equal squares each of side a are to be combined. Sulbakáras used 
isosceles triangles for different constructions. Here also Katyayana possibly consi- 
dered an isosceles triangle ABC, in which 

BC = (n — 1) а, A 

AB + АС = (n + I) a, 

Since BD = DC, AB = AC, 


FFF 
= — а, an = —> 4 
According to this rule, the altitude AD will produce the sum 9 0 С 
of n equal squares. Fig. 7. 


Now AD? = AB? — BD? 


Hood core! 


= па? 


6.8-6.13. Construction of a fire-altar with enlarged areas was usually carried out 
by fixing the distance between the two poles ( yupas) of ekddasini. This distance is 
known as prakrama. The length of prakrama varies in the case of the enlarged fire- 
altar. There are various opinions on this point by ancient masters. This has been 
discussed under ВИ. 4.12-4.14. 


MANAVA-SULBASUTRA 


The Manava-fulbasütra, in 16 chapters, is a mere compilation, and its value as 
a technical text appears to be of dubious nature. In most places it is corrupt, and the 
same topics are discussed in different places. The materials on gérhapatya, for instance 
are dispersed in chapters 1, 6, 9, 13, on caturaírafyenacit in chapters 4, 5, 6 and 13, 
on dhigmyas in chapters 6, 9 and 13 etc. It is full of paraphernelia about worship 
hardly of any consequence to altar construction. The arrangement is unsystematic. 
The text therefore bears no comparison with the three other ўша texts already 
commented upon. 


CHAPTER | 


DETERMINATION OF EAST-WEST LINE, CONSTRUCTION OF DARSIKI 
VEDI, SIZE AND RELATIVE PLACES OF GARHAPATYA, AHAVANIYA 
DAKSINAGNI, UTKARA AND GENERAL RULE FOR DRAWING 
A SQUARE. 


1.2-1.3. East-west line. Sütras 1.2 and 1.3 direct the fixation of the east-west line of 
the altar according to cardinal points. The rule is incomplete. 


1.4-1.6. Darcixi vedi. The dārśiki vedi is in the shape of an isosceles trapezium 
having face 48 ang., base 64 atig., and altitude 96 ang. (Ей. 3.6-3.7, Ай. 4.5-4.6). 
The given verse is not very clear in describing the method of construction required 
for the purpose. Here the praci is of 4 aratnis (96 ang) and the cord of 6 aratnis 
(144 ang) out of which a right triangle of sides 40, 96 and 104 is formed. By 
using this right triangle, the isosceles trapezium required for the daríiki vedi is 
constructed. How the sides of the isosceles trapezium are cut off has been 
described by Baudhayana and Apastamba. 


1.7-1.10. Garhapatya, áhavaniya, daksindgni and utkara. Manava describes dhavaniya 
as a square of one sq. aratni, gárhapatya and daksinagni as circle and semi-circle of the 
same area. His incomplete method of circling a square appears to follow that of 
Baudhàyana, Apastamba and Katyayana (B$l. 2.9, АЯ. 3.2 and К. 3.11). The 
method of finding the relative positions of these fires and of daksinagni also differs 
from that given by other Sulbakaras. 


1.11-1.12. Construction of a square. The rule gives a general method of construction of 
a square. If a be the original length of the cord, and a, the increased length of the 
cord, the nirafichana mark is given at a point dividing the total length 2a into two 


3 
parts a and ＋ 4. This satisfies the relation, 


5 
4 


(ge) ae) 
4 ＋ VR = +“): 
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By using this relation which satisfies the condition of a right-angled triangle, 
the required circle is drawn. This method resembles that of Baudhayana (Bel. 1.4- 
1.5). 


CHAPTER 2 


UNITS OF CHARIOT, CONSTRUCTION OF PASUBANDHA, PASUKI, 
MÁRUTI, VARUNA AND PAITRKI VEDIS 


2.1-2.3. Units, pafubandhg vedi. 1 isa = 188 aüg., 1 aksa == 104 ang., and 1 yuga = 86 
ang. (vide Bel. 1.3). The method of construction of pasubandha altar is not very clear. 


2.4. Pdsuki vedi. The method is incomplete and may be 

reconstructed as follows. The pdsuki vedi is an isosceles trape- D A G 
zium having face 3 aratnis, base 4 aratnis, and altitude 6 
aratnis. A cord AC (9 aratnis long) is used for its construction. 
Marks are given on it at B, N. S, M for obtaining prdci, 
niraiichana, $roni and amsa points, such that AB equals 6 aratnis, 
AN 61 aratnis, BN, NS, SM each 4 aratni and CN 24 aratnis. 
This satisfies the relation AB? + CN? = AN? or, AC? + 
CN? = AN?, when the ends A and C are fixed on the east- 
west line, i.e. 62 + (21)? = (61)? holds. This is used for the 
construction of the isosceles trapezium DEFG (Fig. 1),the Fig. 1. 
form of the pasuki vedi. 


E C FN 


2.5. Maruti and varuna vedi. The maruti vedi is also an isosceles trapezium having 
face 3 arainis, base 4 arainis and altitude 6 aratnis. A cord of length 12 aratnis 
is taken and the nirafichana mark fixed at 74 aratnis (4 + 2 -+ 2 + 14 + 14 = 74) 
from one end; the remaining cord measures 41 aratnis (4 + 14 + 15 + 1 = 44). 
This satisfies the relation 62 ＋ (41)? = (71)2, which appears to have been used 
for the construction of the altar. A similar tedious technique is applied for the 
construction of the varuna vedi? which is an isosceles trapezium having face li 
arainis, base 2 aratnis, and altitude 6 aratnis. 


2.6-2.7.  Paitrki vedi. This appears to be a rhombus in shape, and pointing towards 
the cardinal directions. Van Gelder quoted Sivadasa who prescribed a cord of 8 
aratnis with marks at 4 aratnis and 53 aratnis. This is obviously wrong, as these mark- 
ings do not lead to the relationship for a right triangle. Simply a cord of 10 aratnis 
long is taken up and two ends are tied to the prācī' points E апа W, where EW 
equals 54 aratnis. The cord is then stretched by the middle point on either side, 
fixing the points G and H. Hence ЕНИС is the required paitrki vedi. 


a Majumdsr (2). 
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CHAPTER 3 


POSITIONS OF PRAGVAMSA, SADAS, AND HAVIRDHANA, RELATIVE 
TO MAHAVEDI 


3.1-3.4. The distances for finding the positions of fragvamía, sadas, and havirdhána 
relative to таййшейї are given here. These values differ from those of Baudhayana 
(Bsli. 4.1-4.11), although the dimensions of the mahavedi remain the same in both 
the texts. 


3.5. Тһе relation is: 2? + 1? = 10. This has been used by Katyayana in Kl. 2.4. 


3.6-3.9. The sada is given as a rectangle, 27 x 9. Out of a rectangular area 
of breadth 10 añgulas in the eastern side of the mahavedi, the rectangle of breadth 23 
ang. from east is for fikhandini vedi (vide ВЯ. 4.12), and the next rectangle of 71 ang. 
is known as devyavedi. The description of kaukili vedi is not clear. According to Gelder, 
this represents an isosceles trapezium having frdci equal to 12 prakramas, baselO 
Brakramas and face 8 prakramas. 


CHAPTERS 4 AND 5 


UNITS OF MEASURES AND WEIGHTS, BRICKS 
4.1-4.6. The six rules provide a table of units of measure. 
4.7-4.8. Sizes of bricks and different layers are generally stated. 


Chapter 5 describes a method of measuring areas in a square Sena (caturafra- 
$Syenacit). 


Two bamboo rods are taken, one measuring 120 ang. (one purusa) in length, 
the other 144 ang. In the second bamboo rod marks are given at a distance of 120 
ang., 132 ang. and 144 ang. from one end. Two middle marks are given in these two 
rods at a distance of 60 ang. from the same ends. Then a fafícangi cord is formed in 
the following way (vide МЯ 13.15). A cord AB of length 2 purusas (240 ang) is taken 
and three marks are given, one at the middle of the cord C and one each at the 
middle of the two halves, i.e. at D and E. (Fig. 2). The cord is fixed by two poles 
at its eastern end A and the western end B; poles are likewise fixed at C, D, and 
E. The two bamboo rods are then stretched towards south from D and E respectively 
so as to meet at F, 120 arg from the end of each. The first bamboo rod is held over 
CF so as to obtain C at 120 ang from C. Now the second bamboo rod is 
stretched from pole A towards south and the first rod from G towards east so as to 
meet at H, 120 ang from the end of each rod. H is the south-eastern corner of the 
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dima. Likewise, the north-eastern corner J and the two western corners 7 and K 
of the square body are fixed. The area of the body is thus 240? sq. ang or 4 sq. fu. 


Fig. 2. Construction of a catura$ra$yenacit. 


To construct the northern wing poles are fixed at L and M, the middle points 

of the two halves of the southern side HK. By stretching the two bamboo rods from 
L and M towards south the point N where they meet at a distance of 120 ang from 
the end is determined. The second bamboo rod is now held over GN and the point 
O 144 айа from G is obtained. Then by stretching tbe second rod from L and the 
first rod from О the point P is fixed and likewise the point Q, so that the rectangle 
LPQM constitutes the southern wing. Likewise the northern wing is formed. 'The 
area of each wing measures 120 X 144 sq. ang or 15 sq. pu and that of two wings 
2% sq. pu. 
To obtain the tail, one has to proceed in the same manner as for the wing; but 
the mark with the second bamboo rod stretched from: B westwards should be given 
at a distance of 132 ang. In other words, a rectangle 120 x 132 sq. ang or 11 sq. pu 
is to be formed. 


For the head a square 60 x 60 sq. añg (according to Sivadasa, a rectangle of 
60 х 75 sq. ang) is to be formed at the middle of the eastern side. 


In this construction, the body, the two wings and the tail (4 + 28 + 135) 
account for 74 sq. pu, with the head needing an additional area and thus deviating 
from the traditional area of a fire-altar of this type. We have seen that Baudhayana 
did not provide his square fyenacit with a head and strictly restricted himself to the 
area of 71 sq. pu. 
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CHAPTER 6 


GARHAPATYA, AGNIDHRIYA, BRAHMANACCHAMSA, MARJALIYA 
AND CATURASRASYENACIT 


6.1-6.9. Garhapatyaciti. Six kinds of bricks are used for the construction of gárhapatya 
fire-altar. Their measurements are: 12 айа x 24 ang.; 24 ang х 24 ang.; 12 ang. 
x 12 aüg.; 12 aig x Gang.; 12 ang. x 18 ang.; and 30 aig. х 30 ang. The height of 
these bricks is 6 айа.; the heights of nākasad and paficacuda are half of these, but 
whether the heights of rtavyā and vaifvadevi bricks are also half is not clear. Manava 
gives no idea as to how to arrange the bricks in the first and second layers (compare 
with МЇ. 13.6-13.13). The sitra 6.7 is so vague and inadequate that no attempt has 
been made to reconstruct the arrangement of bricks. 


6.10. Agnidhriya, hotriya, bráhmanácchaméa and mārjālīya. A similar description of 
agnidhriya square of side 36 ang. divided into 9 equal parts with a stone being 
placed at the centre is met with in the Baudhayana-fulba. The descriptions of 
hotriya, márjáliya and brahmandcchamsa are different in different places (vide МЯ. 
13.23-13.29). 


6.11-6.15. | Caturafrafyenacit. The placement of bricks in two layers of caturasrasyenacit 
is hinted at. Rectangular (18 añgx 12 ang) and square bricks (12 aig х 12 ang., 
also 30 x 30 sq. ang) are used for this purpose. There is no mention of the total 
number of bricks required for each layer. What can be ascertained from the rules 
is that the first layer contains 98 adhyardhà (18 x 12) bricks (40 in the eastern and 
western sides of the dima, 48 in the eastern and western sides of the two wings and 10 
in the head) and the second layer 72 adhyardhds (40 in the southern and northern 
sides of the atma, 22 on either side of the tail and 10 in the head). The remaining 
space is to be filled by square bricks. Van Gelder suggested 80 square bricks ofsize. 
30 x 30 sq ang. and 128 square bricks of size 12 x 12 sq. ang. making the total 
for the first layer 306.^ For the second layer the total number of bricks was likewise 
shown to be 269. Several other alternatives are possible, but that would be a futile 
exercise. 


The sūtra 6.14 lays down how to perform worships of three and six days. 


CHAPTERS 7 AND 8 


These two chapters describe the construction of suparnaciti, not found in earlier 
ulba literature. In this structure various bricks such as visvajyoti, rtauya, svayamátr, 
apasyáü, pranabhrt, vaifvadevi, vàyavyà, chanda, virdja, vikarni have been used. The 
description is mostly of a general nature. I 


a Van Gelder, 294 
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CHAPTER 9 


AREAS OF GARHAPATYA, DHISNYAS AND PLACING OF BRICKS 
IN DIFFERENT YAJNAS 


The garhapatya is a square citi of 9216 sq. añgulas. The square gárhapatya has side 
96 ang. There are eight dhisnyas, namely, dgnidhriya, márjáliya, and six others within 
the sadas, viz. hotri, maitrávaruma (or prasüstri), braéhmandcchamsin, potri, nestr and 
acchavaka, Each dhisna has an area of 1296 sq. angulas; a square dhisna is of side 36 
ang. The fire-altar is 111600 sq. atigulas in area. 


Now, 111600 sq. aig. = 7$ sq. ри. An area of £ sq. pu. for the head is added to 
original 7j sq. pu. agni. Here the break-up is as follows (for measures vide ALM. 
11.2-11.8). 


Atman =: 400 sq. padas = 20 padas x 20 padas 
= 2 pu. X 2 pu. = 4 sq. pu. 
Each wing = 120 sq. padas = 10 padas x 12 padas 
| 12 6 


= I pu. x то bu. = sq. bu. 


Tail = 110 sq. padas = 10 padas x 11 padas 
11 11 
= 1 pu. x dg ё“ = sq. bu. 
Head = 25 sq. padas = 5 padas x 5 padas 


1 1 1 
== Bu. X< > Bu: FS 4 sq. pu. 


6 1 1 А 3 
` =, T — + g = v sq. Pu. 
Total area = 4 + 2. 5 + 10 + 4 + 4 p 


The placement of bricks has been described in a general way. 


CHAPTER 10 


THE SULBAVID, SANKU, ROPE, MEASUREMENT OF VOLUME, 
PROPERTIES OF RIGHT-ANGLED TRIANGLE 


The qualifications of fulbabid and the nature of ѓайки and rope are described. 
The fulbabid is one who is versed in geometry (measurement of areas), calculations, 


and altar construction and who takes up as a profession the measurement of areas. 
ә 
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The ground for the construction of al'ars should be plane, the ganlu or poles 
must be straight and the cord smooth. 


For the volume measure (Msl. 10.9) length, breadth and height are multiplied. 


In a right-angled triangle, а? b?=c? where а = length, b = breadth and 
c = hypotenuse (Mél. 10.10). 


CHAPTER 1] 


UNITS OF MEASUREMENT, CIRCLING A SQUARE, AREAS OF PLANE 
FIGURES, VALUE OF 7, QUADRATURE OF THE CIRCLE, USE 


OF PANCANGI CORD, MEASURES FOR DIAGONAL OF 
A RECTANGLE 


11.1-11.8. Units of measure. The units of human measure become short or long 
depending on the stature of the sacrificer. However, the table runs as follows : 
l yava=-6 mastard seeds; 1 mastard seed=6 cords of hair; 1 araini=2 pradesas ; 
1 prakrama--l aratni or 2 pràádeías (in citi measure); 1 purusa=120 angulas=5 aratnis 
or 10 padas; 1 yuga==86 angulas; 1 aksa —104 atgulas ; the ratha measures are according 
to the prescription of the text. 


11.9-11.10. Circling a square. The method of circling a square described by Manava 
in Mil. 1.8a is repeated. Here the word, viskambha meaning ‘diagonal’ has been used; 
it should be viskambhardha meaning ‘radius’. This rule has been explained 
by Baudhayana (Bel. 2.9). 


11.11-11.12. Areas of figures. If d be diagonal of a quare of side a, then d? = 242; 
that is, the square on the diagonal produces twice the area of the original square; 
similarly D? = 24% =: 4a2, where D is tbe diagonal of the square drawn on the 
diagonal of the original square of side a; and so on. The area of a rectangle with 
breadth 2 pu. and length 8 pu is 16 sq. pu. (Mel. 11.18). 


11.13. Value of v. If c be the circumference, d the diameter of a circle, 


d 
с = = + 3d = 32 4 


Baudhayana has also given a similar approximate value of т as 3 (BA. 4.15). 


11.14-11.16. Quadrature of the circle. Possibly these are not problems of quadrature 
of the circle. Ordinary squares are drawn without any mathematical significance. 
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11.17. Properties of right triangle. The relations 3?--4?—5?, and (3m)* + (4n)? 
== (5n)?, where n is any quantity, hold good for any right-angled triangle. 


11.19-11.28. Measurement of Sroni and amsa points by paficatgi cord. How a cord with 
five marks (paficátgi) is used to measure the western (íromi) and eastern corners 
(amsa) of citis other than kañka and alaja has been explained in a general way. 


CHAPTER 12 
DIAGONAL OF A RIGHT TRIANGLE 


This chapter deals with the method of calculating the diagonal of a right 
triangle when its other sides are known, Sometimes out of three sides any two are 
known, when the third can be calculated. The length is known as measure or pramdna 
or pdrsvaméni, breadth vefesa or tiryatmáni, and diagonal aksnapd. 

a 5 


a 
(i) If length = a, breadth — > — T = тә % 


13 : 
diagonal produces a square equal to (+ a ) 


7 a А а а 13 
(1) Iflength = PE diagonal — ES + 24 24 ^ 


5 2 
then breadth produces a square equal to (= a) ` 


By applying this, two fold producer (4/2a), three fold producer (V3a), twenty- 
one fold producer (VZI a) used for the afvamedha vedi, and 101 fold producer are 
obtained. 


This also justifies that 
1? + (№10) = 11. 


CHAPTER 13 


CONSTRUCTION OF SAUMIKI VEDI, GARHAPATYA (BOTH SQUARE 
AND CIRCULAR), CATURASRASYENA OF ANOTHER TYPE, AGNIDH- 
RIYA, HOTRIYA, BRAHMANACCHAMSA AND MARJALIYA 


13.1-13.5 Saumiki vedi. Here the construction of sautrámani, saumiki and pasubandha 
fire-altars has been hinted at. The saumiki fire-altar is in the form of an isosceles 
° 
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trapezium having face 8 V 3, base 12 V3, and altitude 12 V3. This is meaningful 
( Asl. 5.8-5.9),but the description regarding the other two is not very clear. 


13.6-13.13. Construction of gárhapatya vedi. The gárhapatya vedi has two forms, e.g. 
square and circular, each covering an area of either one square vydyáma or one square 
purusa. Vhe fire-altar always contains 21 bricks in each layer. Manava has given 
almost correct solution to each case. 


For square gárhapatya of one square oyáyáma, he advises like Baudhayana, the 
making of 21 bricks each of length 3 of a vyaáyama and breadth 7 of a vydyama (МАЯ. 
13.7). In the second layer directions of length and breadth are interchanged. 


For square gárhapatya of one square purusa, he advises the whole area to be 
divided into 18 rectangular parts each of length 4 of a purusa and breadth ; of a 
purusa (Msl. 13.8.-13.9). Clearly, each brick measures 40 айе x 20 айа. Three corner 
bricks are replaced by those of size, 20 ала x 20 айд. thereby making the number of 
bricks 21. In the next layer the length and breadth are interchanged. 


In the circular gárhapatya of one sq. purusa, a circle is drawn with a radius half 
a purusa. The altar is covered with 21 bricks by four types of bricks, the sizes of which 
are not given. This may be done by laying 12 square bricks of type I, 4 triangular 
bricks of type II of which one side is curved, and 4 bricks of type IIT, of which one 
side is curved and the other straight. One brick of type III is halved (type IV) to 
make the number 21. For the other layer the direction is only changed. 


13.14-13.22. Construction of caturafrasyenacit, This gives an incomplete description 
of another type of caturaSrafyenacit with pañcami (24 ang. x 24 ang.), adhyardha (36 
ang X 24 ang) pada (12 ang. х 12 ang), and ardhapada (6 ang. x12 ang.) brick. 
Admi tting that ihe text is defective and the measures of bricks are uncertain, Gel- 
der has given a tentative plan, but we shall make no such attempt. Like the previous 
type it has a square body, 2 rectangular wings, a rectangular tail, and a square head. 
There is no mention that the citi is constructed with 200 bricks. 


13.23-13.29. Construction of àgnidhriya, hotriya, bramandcchamfa. Compare with МЯ. 
chapters 6 and 9. Dhtsnyds are squares of size 36 ang. х 36 ang., but the description 
is different at different places. 


CHAPTER 14 
VAKRAPAKSA SYENA, КАМКА AND ALAJA 


14.1-14.6. Paris of the body in Sena, alaja and kañka. Measured with a square brick 
of size one-fourth of a purusa, the different parts of a Hena, alaja and kañka fire-altar 
comprise areas shown in Table 1. 


- 
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Table 1. Areas of different parts of fyena, alaja, and kañka fire-altar. 


tail 


15 


The area of cach fire-altar is given correctly as 120 x d'y or 74 sq. pu. 


14. 7-14.20. Layout of vakrapaksafyena. For measuring vakrapaksafyena of 7} sq. pu. 
a cord with 12 parts has been used; each part is equal to 30 angulas. The alternative 
of 121 parts does nof agree with remaining directions. A rough sketch of both parts 
and brick structures are given by Gelder, which do not agree with the textual 
description. Four types of bricks are used for this purpose. They are square 


(40 ang. x 40 ang.), triangular (30 ang. x 30 ang., 30 v2 ang.), triangular half 
(30 añg., 15 V2 ang, 15 V2 айр.) and five-cornered bricks. There is no mention 
that the layer is to be covered with 200 bricks. 


CHAPTERS 15 AND 16 


PRAUGACIT, UBHAYATA PRAUGA, SAMUHYA, 
DRONA, RATHACAKRACIT 


The descriptions are mostly inadequate for drawing the actual diagrams of 
ubhayata prauga, samühya, drona and rathacakra fire-altars These can, however, be 
understood by reference to Baudhayana and Apastamba. For fraugacit a rectangle 
of 15 sq. фи. is to be drawn, and half of this area is required for the purpose. In the 
dronacit of 1000 bricks, each layer is constructed with 200 bricks. Of two chariot 

: wheels (rathacakracit) of different sizes, one has an area of 73 sq. фи. and the other 
three times as large. 
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prastára Bel 10.14, 16.5; Д 7.9, 7.11, 10.4, 10.6, 
11.9, 11.11, 12.1, 13.3 13.14, 13. 16. 


fratici —B£l 6.16. 

£ratimuc—Bsl 1.4, 1.5, 1.6, 1.8, 3.4. 

prauga—Bsl 2.7, 2.8, 15.2; Ай 1 ,12.6; КЇ 
4.3, 4.5; Mil 15.3. 

praugacit —Bsl 14.1; 44 12.4, 12.8; КИ 4.1. 

frsthavamsa— Bil 6.2. 

[rsthya—Bíl 1.5, 1.8, 3.4; Asl 1.2, 1.7, 2.1, 5.8, 
9.3; Mil 1. > 2.5а. 

purisa —A&l 9.8, I0. 7, 14.3; К 4.1. 

purastád Bel 1.7. 

puruga—Bsl 1.3; АЯ 15.4; КА 5.4, 5.9; МЯ 4.5. 

pürva—Bsl 1.4, 1.6. 

rajju—Bsl 1.4, 1.5, 1.6, 1.8, 3.8; 4/41 1.7, 3.7, 3.8, 
4.6, 9.4, 15.6; KSI 1.1, 1.2, 6.9; МЯ 1.2, 1.5, 
1.8b, 1.9, 1.11, 2.6, 3.3. 

rathacakracit—Bsl 16.1; АЙ 12.9; КЇЇ 4.1; МЯ 
15.13, 16.1a, 16.5. 

rathacakrákrti — Ml 1.7. 

riuletha Bel 6.2. 

rsabha—Bfl 6.10. 
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rtauyá (istaka )—Mt8sl 6.3, 7.1. 
MEAM 4.9; Ast 7.1; Кя 1.7; МЯ 3.1, 3.2, 


sadasiti —Bfl 1.3. 
sadabhagiya—Bsl 8.11, 17.9. 
sadbhágona— Bl 1.8. 
saddha—Ksl 1.10. 
fakafamukha—K*l 1.6. 
Salamana—K¥i 1.7, » 
samacaturaára —B£l 1.9, 2.3, 2.7; Asl 

11.1; К 1.6, 1.11, 2,2, 2.8, 2. 

47, 6. 7. 
samádhi- — Kil 1.3, 2.2, 3.11, 4.4, 4.5. 
samara—M ^l 1.4, 1.5. 
samüsa—Bsl 24,3% АЯ 2.4, 2.18; Kil 1.1, 1.3, 


, 3. 

sambhágalña МЯ 13.15. 

sambhujya—Bsl 3.3, 3.4. 

samdhi— Bl 6.14, 15. 4; МЯ 14.25. 

samsargáh—Bsl 1.4; МЯ 6.4. 

samühya-—Bfl 18.13; АЛ 14.1; К 4.1; МИ 15.5. 

Samyá—Bsl 1.3; Ksl 2. 1, 2.6. 

Samyabahu—- -F 1.3. 

£amyáamatri— Bel 3.10. 

#añku— Вя 1.4, 1.6; Asl 1.7, 2.1 F 5.2, 7.2, 
Ksi 1.2, 2.2, 4.3; мя 1. 11, 5.4, 5.5, 

saptamabhaga—Kél 5; 10, 6.4. 

saptabhaga— K$1 5.10. 

saptadhaà—Ksl 1.10. 

saptavidha—Bsl 8.10; АЗ] 8.4, 8.5, 15.3, 18.3. 

saptamakarani— А 9.5. 

saptika—Bsl 1.13. 

sárathacakracit —Bl 16.20. 

sáratniprüdeía sapta vidha— BSI 8.10, 10.9, 11.2, 
12.6, 15.2, 17.5, 20.7; Ast 12.5, 12. 10, 15.3, 

` 18.3. 

sárparájfüiki vedi — МУ 13.2. 

sarsapa- МЯ 4.3, 11.2. 

sastabhága—B*sl 11.11. 

sastama---Bsl 2.10. 

sajtrimsa—Bsl 1.3. 

sattrimsikaya—B5l 1.13. 

Saum xt vedi —B£l 3.12; ДИ 5.1, 5.8; МЯ 13.2. 

sautrámamiki vedi—Á£l 5. 8; КИ 2. 123 МЯ 13.1. 

savisesa—Bsl 2.12; АЯ 1.6, 2.1, 19.2, 19.3, 19.4, 
19.7; КЯ 2. 9. 

Sad A 1.4, 2. Sa, 2.6, 2.7, 3.1, 4.4v. 

sikhan dini vedi- Kel 6.13; Mil 3. 8a, 3.8b. 

$masánacit.—Bsl 19.1; Ай 14. 8, 14.9; МЯ 15.6. 

sodasakarani— Kl 3. 6. 

sodasi (istaka)—Bsl 18.2, 21.2; АЯ 18.3, 18.4, 

19.2, 20.2, 20.4, 20.5, 20.7, 20.10; Kil 3.8. 

sodha— Bl 3.3. 

зота—АЯ 6.8; Ml 3.4. 

spandya— Bel 10.4. 

srakti—Bíl 3.7, 5.14, 10.6. 

érogi —Bsl 1.5, 1.6; 1.8, 3.2, 8.15; Aff 1.7, 2.1, 
4.6, 5.2, 5.7, 6.7; Kil 1.3, LII, 4.3; 
Mil 1.5, 2.4, 2.52, 15.4. 

Sulapadya—Bél 14.6. v 

$ulba—K 1.1. 

Sulbavid— Msi 10.1a. 

suparna— Ml 8.6. 

Svayamãtrnd BSI 7.1, 14.7, 15.5; АЯ 14.5; 
Msl 7.1, 7.4, 8.1. 


2.7, 
13, 


7.5 
5.6. 


‚91; 


Syenacit—Bsl 8.1; АЯ 15.1, 16.1, 18.1, 21.1, 21.5; 
МЯ 11.20b,.14.20. 

tatkarani—Ksl 2.3. 

tila —Bsl 1.3. 

tirasci Bel 3.7, 3.9. 

tiryanmani Вії 1.6, 
2.7, 4.6, 5.8, 19 
3. 3; 415 3. 5, 12 2 

toda—M#l 5.5, 5.9. 

tredhá— K< 1.10. 

trika—B$l 1.13. 

trikarani—BSl 1.10; АЯ 2.2, 5.8; КИ 2.10. 

trikoņna-—- МЯ 16.6. 

trimsat—-Bsl 4.3. 

tripramána—Ktl 3.6. 

tristava—Asl 21.6. 

értiyakarani—Bsl 1.11; АЯ 2.3, 5.8; КЛ 2.11, 2.12. 

tryafra—Àsl 20.11; Kil 6.7. 

trtlyena —Bsl 2.12. 

tsaru—Bsl 17.4, 17.7; АЯ 13.8, 13.9, 13.14, 14.10; 
МЯ 15.6. 

tunda— М 4.2. 

ubhayatah prauga —Bíl 15.1; АЯ 12.7, 12.8; КИ 
4^1, 4.4, 4.6, 

udici— Bsl 9.3. 

upacáyya- As 14.6. 

uparava —Asl 7.2. 

upasamasya— Bsl 3.3. 

ukhé—M5l 6.6. 

ürdhva—B3l 5.7. 

utkara—B3l 3.5; КУ 1.10, 1.11; МИ 1.10. 

uttaravedi —B4l 5. 10, 4.6; Asl 6. 8, 9.4; МЯ 3.3, 
13.2, 13.7. 

райуайга—ВЯ 20.2. 

vakrapaksa vyastapuccha —B$1 10.1. 

vamia-—Msl 7.1, 7.4, 7.6, 8.3 

vardhayet. —Bsl 2.12. 

varga—-Áil 3.7. 

varsiyasa— Bl 2.1, 2.2; Ast 1.4, 2.5; К 2.12. 

várüni— МЯ 2. 5b. 

vásuvedi —M;l 11.23. 

venu—Asl 8.2, 8.7, 9.1, 9.4; МЯ 5.2, 5.6, 5.10. 

vihāra—Åsśl 1.1, 4.1. 

vibhajya—Bl 2. 3 3.3. 

viküra—Bsl, 11. 

vifaya—Àsl ioi 11. 9, 16.13, 17.3, 20.1, 20.5. 

pare Ae 2.1, 20. 5, 20.6, 20. 7, 20. 10; КУ 2.9, 


даа Ва 1.4, 2.10, 4.15; Asl 3.3; КИ 3.12; 
Ml 11.10, 11. 13, 11. 14, 15. 17, 16.3. 

vistára— Ml 10.9 10.10, 11.18, 13.8; 16.3. 
viguci—Bsl 17.11, 20.17. 
vitasti —K$l 5.11; МЯ 4.4a. 
vitrtiya—Bsl 3. її; Kl 1.10. 
vivrddhi-—Ásl 1.2; ; Kil 1.9. 
vrdhram—Bsl 2. L 2.2; ДИ 2.4, 2.5. 
urnta—Ksl 4.2. 
vydma—Bsl 1.3. 
vyása—Bs$l 4.1, 10.4, 10.7; КЯ 3.4. 
vyáyàma—Bsl 1.3; МЯ 4.4b, 13.7. 
yajamanamatra—Asl 4.5, 4.6, 6.2, 6.7, 6.9, 9.1. 
Java—M sl 4.3, 4.40, 4. 6. 

уова— Asl 1.1, 2.1; Kil 1.9. 

"usa — Bl 1.3; Ай 6.5; Kil 2.1, 2.6; Ms 2.1. 
Jupávata— Bil 4.15; As 9.1; Kil 6. 10; Mil 3.3. 
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Adhvaryu, 5. 
Agni, height of, 7. ‘ 
Agnicit, construction of, 7. 


Agnidhriya altar, 6, 8, 86, 107, 128, 130, 137, 


139, 172, 177, 184, 240, 276. 
Ahavaniya fire- altar, 5, 7, 8, 170, 272. 
Ahavaniya from the garhapatya, "placement of, 
80, 104, 121, 126, 169, 173, 237, 266. 
Aksa, 77, 106, 121, 127, 135. 
Aksnaya, 120, 121, 148, 265. 
Alajacit, 6. 
Angula, 77, 113, 124, 128. 
Apastamba, 2; 3, 8, 9, 10. 
Apastamba, date, 4. 
Apyaya, 117, 255. 
Aratni, 77, 106, 113, 124, 125, 128, 135, 136. 
Ardhadasama, 12. 
Ardhanavama, 12. 
Ardhástama, 12. 
Area measures in Baudháyana-sulbasütra. 77. 
Arthasastra, 1 


Asvamedha fire-altar, 5, 82, 83, 105, 119, 137, 


178, 239. 
Athenaeus, 10. 


Bahu, 77. 
Bala, 128, 


Bamboo rod, measurement with, 107, 108, 129, 


241, 274. 
Baudhayana, 2, 3, 8, 9, 10, 11. 
Baudhayana, date, 4. 
Bharadvaja, 4. 
Bhäskara II, 154. 
Bráhmanácchamáa (hearth), 130, 139, 276. 
Brhaddevata, 3. 
Brick, clefts to be avoided, 83. 
Brick, height of, 85, 109. 


Bricks for the construction of chariot-wheel, 111. 


Brick-types, 
adhyardhà, 88, 91, 188, 197. 204, 242. 
anüka, 110, 118, 244. 
apasya, 132. 
aratni, 110, 244. 
ardhya of paficami, 88, 188, 197, 204, 242. 
brhaii, 93, 96, 97, 124, 132, 21, 213, 220. 
caturasra-adhyardha, 204. 
caturasra-padya, 204. 
caturbhagtya, 113, 242, 244. 
caturthi, 95, 96, 98, 99, 185, 190, 220, 229. 
caturthi-adhyardha, 98. 
caturthi-ardhya, 89, 190, 229. 
caturthi-padya, 89, 99. 
chanda, 132. 
dirghapadya, 93, 197, 211, 213. 
dvadasi, 248. 
hamsamukhi (swan-beaked), 89, 90, 99, 

191, 229. 

nakula, 139. 
padya of paficami, 88, 188, 197, 204. 
pakságriya, 117. 
paksamadhyiya, 117. 


paksestaka, 117, 118. 
paficadasabhagiya, 118, 242. 
paficami, 88, 90, 92, 185, 188, 197, 204, 242. 
paficami-ardhya, 91. 
paiicami-pàdyà, 91, 99. 
Prädesa, 242. 
pranabhrt, 13]. 132, 133. 
prauga, 227. 
rtavyà, 130, 131, 132, 134. 
sapada, 91, 197. 
sasthi, 95. 96, 185, 220. 
sodast, 96, 99, 116, 117, 118, 232. 
śūlapādyā, 93, 197, 211, 213. 
svayamatrnna, 90, 93, 131, 132. 
trayodasi, 248. 
triangular, 198, 211, 248. 
turiya, 130. 
ubhayata prauga, 227. 
ubhayi, 91, 198. 
urvasthi, 110, 244. 
vaisvadevi, 130, 132. 
vayavya, 132. 
viraja, 132. 

Bühler, Georg, 2, 3, 4. 

Bürk, 2, 12, 13, 152, 157. 


Cajori, 151. 

Caland, 12. 

Cantor, 162. 

Caturbhagona, 12. 

Caturtha-savisesardha, 12. 

Caturtha-savisesa-saptama, 12. 

Catvala, 8, 82, 112, 134, 177. 

Centre of segment pradhi-madhyamà ), 233. 

Chakrabarty, 162. 

Chandaácit, 6, 184. 

Chao Chun Chhing, 154. 

Chariot ineasure, 106, 121, 127, 135, 273. 

Chou Pei Suan Ching, 11, 154. 

Cicero, 10. 

Circle, transformation into a square, 80, 103, 
123, 162, 236, 268. 

Circumference-diameter ratio, 82, 136. 

Cubic measure, 135. 


Daksinàgni fire-altar, 5, 7, 8, 170, 237, 266, 
272. 

Daksinàgni, placement of, 80, 104, 121, 126, 
136, 169, 173. 

Darsapürnamäsa (dár$apaurnamása) vedi, 5, 6, 
175. 

Darsiki vedi, 272. 

Datta, 152, 154, 174. 

Dharmasitras, 3. 

Dharmasütras, history of, 4. 

Dhisnyas, 8, 82, 86, 107, 133, 139, 172, 177, 184, 
240, 277. 

Dhisnyas, different types, 172. 

0 a rectangle, 3, 4, 5; 12, 5, 13; 15, 8, 
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Diagonal of a rectangle, square area of, 78, 101, 
121. 


Diagonal of a right triangle, relationship with 
sides, 121, 135. 

Diagonal of a square, area of, 9-10, 78, 101, 121. 

Drenckhahn, 162. 

Dronacit, 6. 

Dvärakänätha, 12, 157, 158, 161, 184, 225. 

Dvikarani, 78, 102, 122, 150, 235. 


East-west line, 77, 78, 101, 104, 120, 126, 136, 
264, 272. 

Eggeling, 3. 

Ekàdaá£ini altar, 128, 270, 271. 

Ekadasini altar, use of in the construction of 
mafavedi and asvamedha vedi, 178. 

Ekato'nimaddirghacaturasra, 226. 

Euclid, Theorem, 47, 11, 154. 

Euclidian tradition, 10. 


Filliozat, 3. 
Fire-altar, 
ahavaniya, 5. 
areas of in the Satapatha Brähmana, 8. 
dronacit in the form of a circle, 96, 142, 
221-25, 268, 281. 
enlargement of, 179-181. 
garhapatya, 5. 
height of, 83, 181. 
perpetual (nitya), 5,7,8 
rectilinear, placement of bricks i in, 109, 110. 
Fire-altar in the form of 
alaja bird, 92, 118, 139, 140, 208-210. 
chariot-wheel, circular segments, 94, 215-16, 
249, 281 
chariot-wheel, construction of, 94. 
chariot- wheel, with spokes, 94-95, 143, 216- 


isosceles triangle (prauga), construction of, 
93, 123, 142, 211-12, 247-49, 268, 281. 

falcon in square, construction of, 86, 87, 
185, 240, 244-47, 275, 276. 

falcon in square (another type), 88, 188, 
279. 

falcon with curved wings and extended tail, 
construction of, 90, 113, 116, 139, 140, 
190-195, 196-202, 251-256, 281. 

kite (kañkacit), construction of, 
140, 141, 202-207. 

pyre (Smasanacit), construction of, 97, 142, 
225-227. 

rhombus (ubhayata prauga), 93, 111, 123, 
142, 213-14, 249, 281. 

oi (kürmacit), construction of, 98, 228- 


91,118, 


tortoise with rounded limbs, 99, 232-33. 
tortoise with twisted limbs, 228-232. 
trough, construction of, 95, 112, 123, 220- 
21, 249-250. 
Fire-altar for asvamedha (sacrifice), 100. 
Firc-altar for the first time, arca of, 82. 
Fire-altar paricàyya, construction of, 97. 
Fire-altar samühya, construction of, 97, 112, 
: 142. . 
Fire-altar upto 101-fold, 83, 107, 124, 247. 
Fire-altar with characteristics of an animal, 84. 
Fire-altar with wings and tail, Brahmana teach- 
ing, 83. 


Fire-altar without wings and tail, 83. 
Fire sacrifice (agnihotra), 1 
Fractions, 11, 12. 


Garbe, Richard, 4. 

Сагһараѓуа fire, circular, square, 85, 107, 138, 
182, 183, 279. 

Garhapatya fire, measurement of, 85, 86, 107, 


Garhapatya fire, placement of, 80, 104, 121, 
169, 173, 237, 266. 

Garhapatya fire-altar, 5, 8, 125, 129, 170, 240, 
272, 276, 277. 

Garhapatya fire-altar, in Rgveda, 5. 

Garhapatya fire-altar in Taittiriya Samhitā 5. 

Gayatra measure, 138. 

Guriar, 162. 


Havirdhàna (shed), 8, 82, 127, 128, 134, 172, 
173, 177, 274. 

Heath, 151, 152. 

Heron, 10. 

Hiranyakesin, 2, 4. 

Hotriya altar, 6. 


Irrational number 4/2, 8, 11. 

Irrational number in Babylonian cuneiform 
texts, 11. 

Isa, 77, 106, 121, 27 

Isosceles trapezium, 6 ‚ 79, 226, 239, 268. 

Isosceles triangle (prauga) into a square, trans- 
formation of, 124, 226. 


Janu, 77. 


Kahun papyrus, 11. 

Kalpasütras, 1, 2. 

Катаќаѕќга, 1. 

Катуа agni, 5, 111, 247. 

Kamya agni, list of, 6. 

Kane, P.V., 4. 

Kankacit, 6. 

Kapardisvami, 12, 151, 161, 243, 245, 246. 

Karani, 121. 

Karavindasvami, 12, 161, 168, 169, 181, 243, 
245, 246, 250, 251, 256. 

Kathaka- kapisthala school, 2. 

Katyayana, 2, 3, 4, 8, 9. 

Katyayana, date, $. 

Kaukili vedi, 128. 

Keith, 3. 

Krsnala, 128. 

Ksetrajnàna, 267. 


Laertius, Diogenes, 10. 
Laugaksi, 2 
Lokamprna brick, 85. 


Macdonell, 3. 

Madana Pathaka, 12. 

Mahabhasya, 3. 

а 2. 

Mahavedi, 8 

Mahävedi, measurement of, 81, 105, 170, 177, 
237. 

Mahidhara, 13, 178. 

Maitrayani Samhita, 7. 

Maitrayani school, 2. 

Mana, 128. 
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Mänava, 2, 3, 8, 9. 

Mänava, date, 4. 

Marjaliya, 6, 8, 82, 86, 130, 172, 177, 184, 276. 

Магий altar, 127, 273. 

Masaka, 2. 

Method of addition (ekah samasah), 122. 

Method of combination (samàsa) (of squares), 
155. 

Method of deduction (пігћаѕа), 123. 

Method of difference (nirhara) (between 
squares), 156. 

Method of one cord (ekarajju vidhi), 237. 

Method of two cords (dvirajju vidhi), 238. 

Milhaud, Gaston, 10. 

Müller, 162, 163. 


Näkasat brick, 84, 109, 130, 133 134 181. 

Nátyasastra 1. 

Needham 154. 

Neugebauer 11. 

Nirnàma, bending of wings, 192, 196, 209, 252. 

Nirudapasubandha vedi, 239. 

Niska, 128. 

North-south line (udici), 120, 264. 

Nyafcana, nirafichana, 77, 78, 120, 127, 136, 
137, 148, 265. 


Pada, 77, 106, 124. 

Paitrki vedi, 5, 8, 121, 152, 240, 273. 

Paitrki vedi, measurement of, 81, 106, 175. 

Paksanamani (bending of wings), 117. 

Pancacodà brick, 84, 109, 130, 134, 181. 

Pañcangi cord, 129, 136, 274, 279. 

Panini, date, 3, 4 

Paravan, 125. 

Paricayya fire-altar, 6, 113, 224. 

Parsvamani, 121. 

Pasubandha vedi, 8, 81, 127, 175, 273. 

Pasuki vedi, 127, 273. 

Patañjali, 3 

Pentagon, construction of, 124. 

л, value of, 8, 11, 161, 179, 278. 

Ргасї (east-west line), 78, 104, 120, 136, 265. 

Ргадеќа, 77, 113, 128, 135. 

Pràdesaksetra, 243. 

Pradhi-madhyama (centre of segment), 233. 

Prägvamsa (sacrificial chamber), 81, 177, 266, 
274. 


Prakrama, 77, 105, 135. 

Pramana 78 102 122 137 148. 

Prauga (isosceles triangle) 6. 

Proclus 10 154. 

Prsthyà (east-west line) 77, 78, 101, 126. 

Prtha, 77. 

Purusa, 77, 113, 124, 128. 

Pythagoras, 10, 11, 154. 

Pythagorean theorem in China, 11. 

Pythagorean theorem in other culture areas, 
154. 


Ramgopal, 3, 4. 

Rathacakracit, 6. 

Rectangle, construction of, 77, 120, 148, 149, 
265 


Rectangle into rhombus, transformation of, 160. 

Rectangle into square, transformation of, 79, 
102, 122, 159-60, 268. 

Rectangle into triangle, transformation of, 160. 

Renou, 3. 


Rhombus into square, transformation of, 124, 
69 


Right rectilinear figure, construction of, 101. 
Right triangle, properties of, 278, 279. 
Root five, 4/5, value of, 174, 175. 
Root three, 4/3, value of, 164. 
Root two, 4/2, irrationality of, 168. 
Root two, 4/2, value of, 80, 101, 121, 164, 165, 
174, 175, 234. 
Root two, 4/2, value of, 
Datta's proof, 167-68. 
in other culture areas, 168. 
Rodet's proof, 165-66. 
Thibaut's proof, 165. 
Rope-stretcher (harpedonap'tae), 1. 


Sacrificial altars, fires in Samhitás апа Brah- 
manas, 5-8. 

Sacrificial chamber (prägvamsa), 81, 120, 127. 

Sacrificial fires, 77. 

Sacrificial ground, plan of, 169-173. 

Sadas (tent), 6, 82, 106, 120, 127, 128, 172, 177, 
240, 274. 

Sakatamukha, 120, 266. 

Samaveda school, 2. 

Samya, 77, 106, 121. 

Sarton, George, 10. 

Satapatha Brahmana, 7, 170, 173, 180, 181. 

Satyasadha, 4. 

Saumikya vedi, 104, 105, 137, 170, 279. 

Sautramani vedi, 5, 8, 105, 122, 176, 239. 

Sautráman: vedi, measurement of, 81. 

Saya, 128. 

Sikhandini vedi, 125, 128, 224. 

Sivadasa, 275. 

Smasanacit, 6. 

Soma-carts, 172. 

Soma sacrifice, 1. 

Source materials, 12-13. 

Square, construction of, 77, 101, 102, 120, 148, 
234, 235, 241, 265, 272. 

Square, enlargement of, 236, 237. 

Square, n-times a given square, 270, 271. 

Square, theorem of, 10, 101, 135, 151-54, 234, 
267, 278. 

Squared relationship between diagonal and sides 
of rectilinear figure, 9-10, 78, 101. 

Square into circle, transformation of, 79, 103, 
123, 135, 160-61, 236, 268, 278. 

Square into double isosceles triangle, transforma- 
tion of, 79. 

Squares into isosceles triangle, transformation of, 
79, 160. 

Square into rectangle, transformation of, 79, 
103, 122, 156-58, 236, 268. 

Square into rhombus, transformation of, 160. 

Squares, combination of, 78, 102, 122, 155, 267. 

Squares, difference of, 79, 102, 122, 155, 268. 

rautasütras, 1, 2, 3, 4, 9. 
ulba, meaning of, 1. 

Sulbasütras, place and time of authors, 2-5. 

Sulbasütras, special importance of, 1. 

Sulbavid, 1, 2, 8, 134, 277. 

Sulba-vijñana, 2. 

Sundararàja, 12, 151, 157, 243, 245, 246, 250. 

Suparnaciti, construction of, 133. 

Suparna garutman, 6, 7. 

Surds, surd numbers, 11, 150, 235. 

Syenacit, 6. E 


INDEX OF INTRODUCTION, TRANSLATION AND COMMENTARY 293 


‘Yaittirlya Samhita, 7. 

Taittiriya school, 2. 

‘Tatkarani, 121, 267. ` 

Thibaut, 2, 4, 12, 13, 152, 157, 162. 

Tila, 77. 

Tiryanmani, 78, 120, 121, 137, 148, 158, 265, 
266. 

Trapezium, 226. 

Triangle ($akatamukha), construction of, 120, 
269. 

"Triangle into square, transformation of, 269. 

Trkarani, 78, 102, 122, 151, 235, 267. 

Trtiyakarani, 78, 102, 122, 151 235 267. 

'Tunda, 128. 


Ubhayata prauga (rhombus), 6. 
Upacayya fire-altar, 113. 
Uparava, 8, 82, 106, 173, 177, 240. 
Unit, enlargement of, 270. 
Units and measures, 
Apastamba, 113, 240. 
Baudhayana, 77, 147. 
Katyayana, 124, 125, 267. 
Manava, 128, 135, 274, 278. 
Utkara, placement of, 80, 126, 173, 266. 
Uttara vedi, 5, 6, 8, 128, 175, 240. 


Наше adi, measurement of. 81. 82. 106. 108. 
173 


Uttarayuga, 77. 


Vadhula, 2, 4. 

Vaikhanasa, 4. 

Vajasaneya Samhita, 6. 

Van Gelder, 12, 13. 

Varaha, 2, 4. 

Varuna, 127, 273. 

Vedangas as appendages of the Vedas, 1. 

Vitasti, 124, 125, 128, 129. 

Vogt, 151. 

Volume, measurement of, 277. 

Vyama, 77. 

Vyayama, 77, 113, 128. 

Wings, bending of, in falcon-shaped fire-altar, 
89, 117, 192, 196. 

Wings, bending of, in kankacit, 92. 

Yuga, 77, 106, 121, 127, 135. 

Yajamanamiatri, 80. 


Yajurveda, 2. 
Yava, 128. 


Zeuthen, 151. 


